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LETTER OF TRANSMITTALL.

DEPARTMENT OF THE INTERIOR,
UNITED STATES GEOLOGICAL SURVEY,
HyproerapHIC BRANCH,
Washington, D. C., March 23, 190}.

Sir: I have the honor to transmit herewith Water-Supply Paper
No. 100, which is Part IV of a series of four papers numbered 97 to
100, inclusive. These papers constitute the Report of Progress of
Stream Measurements for the Calendar Year 1903, Parts I and II of
this report contain the results of the data collected from the territory
east of the Mississippi. Parts IIT and IV are devoted to the data
collected in the territory west of the Mississtppi.

The work of assembling the original data on which this report is
based and the preparation of the same for publication has been done
under the immediate direction of John C. Hoyt, who has heen assisted
by Frank H. Brundage, L. R. Stockman, R. H. Bolster. H. J. Saun-
ders, and W. A. Brothers. Acknowledgment is due these persons and
also the various resident hydrographers and others as mentioned on
the following pages for the collection of the data herein presented.

Very respectfully,
F. H. NewELL,
Chlicf Engineer.
Hon. CrarLes D. WaLcorr,
Director United States Geological Survey.
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PROGRESS REPORT OF STREAM MEASURE-
MENTS FOR THE CALENDAR YEAR 1903.

By Jorx C. Hovr.

INTRODUCTION.

During the calendar year 1903 the work of measuring the flow of
streams has been continued on the same general lines as in previous
years. Special efforts have been made to collect such other informa-
tion, aside from the flow, as will be of use in general hydrographic
studies. Reconnaissances have been made on many of the important
rivers in different portions of the United States, resulting in the col- -
lection of much valuable data in regard to floods, water powers, river
protiles, etec. '

During the last year the number of regular stations at which stream

measurements are being made has been steadily increased, so that at
present systematic measurements are being carried on at approximately
500 stations. These are distributed so as to best cover the needs of
the various States and Territories. (See Pl I for locations of principal
gaging stations.) This expansion in the work is the result of the con-
stantly increasing demand from the general and engineering public
forthe stream data collected by the Survey. The requests for informa-
tion have been so numerous that the supply of publications containing
the results has, in many cases, become exhausted.
- The Survey has continued to receive the hearty cooperation of vari-
ous individuals, corporations, and States, as mentioned hereafter. This
cooperation has made possible the publication of many valuable records
which could not otherwise have been obtained.

The Report of the Progress of Steam Measurements for the Calendar
Year 1903, of which this is Part IV, is published in a series of four
Water-Supply Papers, Nos. 97-100, inclusive, under the following
subtitles:

Part I. Northern Atlantic and Great Lakes Drainage.

Part II. Southern Atlantic, Eastern Gulf of Mexico, and Eastern
Mississippi River Drainage.

11



12 STREAM MEASUREMENTS IN 1903, PART IV. [¥o. 100.

Part III. Western Mississippi River and Western Gulf of Mexico
Drainage.

Part IV. Interior Basin, Pacific, and Hudson Bay Drainage.

The territory covered by each paper is given in the subtitle, and
these larger drainages are, for convenience in arrangement, subdivided
into smaller ones, under which the data are arranged, as far as practi-
cable, geographically.

These papers contain the data that have been collected at the regular
gaging stations, the results of the computations hased upon the obser-
vations, and such other information as has been collected in the various
drainage areas that may be of use in hydrographic studies, including,
as far as available, a description of the drainage area and the streams
draining it.

For each regular station are given, as far as available, the follow-
ing data:

1. Description of stations.

2. List of discharge measurements.

3. Gage-height table.

4. Rating table. ,

5. Table of estimated monthly and yearly discharges and run-off.
~ The descriptions of stations give, as far as possible, such general

facts about the locality and equipment as would enable the reader to
find and use the station. They also contain, as far as possible, a com-
plete history of all the changes that have occurred since the estab-
lishment of the station that would be factors in using the data
collected.

The discharge-measurement table gives the results of the discharge
measurements made during the year. This includes the date, the
hydrographer’s name, the gage height, and the discharge in second-
feet.

The table of daily gage heights gives, for each day, the fluctuations
of the surface of the river as found from the mean of the gage read-
ings taken on that day. At most of the stations the gage is read in
the morning and evening.

The rating tahle gives discharges in second-feet corresponding to
each stage of the river as given by the gage heights. It depends on
the general law that for streams of practically constant cross section
the discharge is a function of the gage height and that like gage
heights will have the same discharge. Inits preparation the discharge
measurements are plotted on cross-section paper to some convenient
scale, using gage heights as ordinates and discharges as abscisse.
Through these points a smooth curve is drawn, which is the basis
for the table. From this curve are tabulated, on forms prepared for
the purpose, the discharges corresponding to each tenth of a foot on
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the gage. The first and second differences between the successive
discharges are then taken. These are adjusted on the assumption that
there isa gradual increase in the discharge as the gage height increases,
and the discharge values in the table are then adjusted according to
these revised differences. In preparing the rating table all available
data are brought into use, including special conditions which might
affect the discharge. For high waters above the stage covered by
discharge measurements the general rule is to extend the curve by a
line tangent to the curve. In case the river overflows its banks a per
cent of the discharge is added. depending on the depth and velocity of
the overflowed portion. For stages below that portion of the curve
which is fixed by discharge measurements the curve has been extended,
following the general form of the determined lower portion. Notes
under each rating table indicate those portions based on actual obser-
vation and those that are estimated. .

From the rating table and daily gage heights a table giving the daily
discharge of the streams is prepared. From this the table of esti-
mated monthly and yearly discharges and run-off is computed. This
latter table gives in condensed form a summary of the results obtained
from the observations made during the year at the station. In order
to explain this table the following definitions are given:

The term ‘‘second-feet” (sec.-ft.) is an abbreviation for *‘cubic feet
per second.” 1t is the number of cubic feet of water flowing by the
gaging station every second. The column headed “Maximum” gives
the mean flow for the day when the mean gage height was the high-
est, and is the flow as given in the rating table for that mean gage
height. As the gage height is the mean for the day, there might

“have been short periods when the water was higher and the cor-
responding discharge larger than given in this column. Likewise in
the column of **Minimum” the quantity given is the mean flow for
the day when the mean gage height was lowest. The column headed
““Mean ™ is the average flow for each second during the month. Upon
this the computations for the three remaining columns in the table
are based.

An ‘‘acre-foot” is the quantity of water it would take to cover an
acre to the depth of 1 foot, or it is 43,560 cubic feet of water. This
quantity is used in making estimates for irrigation projects, and it is
computed only for such streams as may be used for irrigation. The
quantities in the column headed *‘ Total in acre-feet,” show the number
of acres which would be covered 1 foot hy the flow during the month
had all the water been impounded.

The expression *“second-feet per square mile™ means the number of
cubic feet of water flowing from every square mile of drainage area
for each second.
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*“Depth in inches™ means the depth of water in inches that would
have covered the drainage area, uniformly distributed, if all the water
could have accumulated on the surface. This quantity is used for
comparing run-off with rainfall, which quantity is also given in depth
in inches. ,

It should be noticed that ‘‘acre-feet” and ‘“depth in inches” repre-
sent the actual quantities of water which are produced during the
periods in question, while **second-feet,” on the contrary, is merely a
rate of flow into which the element of time does not enter.

The results of stream measurements made during previous years by
the United States Geological Survey can be found in the following
Survey publications:

1888. Tenth Annual Report, Part II.

1889. Eleventh Annual Report, Part IL.

1890. Twelfth Annual Report, Part II.

1891. Thirteenth Annual Report, Part III.

1892. Fourteenth Annual Report, Part II.

1893. Bulletin No. 131.

1894. Bulletin No. 131, and Sixteenth Annual Report, Part IL.

1895. Bulletin No. 140, and Seventeenth Annual Report, Part IT.

1896. Water-Supply Paper No. 11; Eighteenth Annual Report, Part IV.

1897. Water-Supply Papers Nos..15 and 16; Nineteeth Annual Report, Part IV.

1898. Water-Supply Papers Nos. 27 and 28; Twentieth Annual Report, Part IV.

1899. Water-Supply Papers Nos. 35 to 39, inclusive; Twenty-first Annual Report,
Part IV.

1900. Water-Supply Papers Nos. 47 to 52, inclusive; Twenty-second Annual Report,
Part IV.

1901. Water-Supply Papers Nos. 65, 66, and 75.

1902. Water-Supply Papers Nos. 82 to 85, inclusive.

1903. Water-Supply Papers Nos. 97 to 100, inclusive.

A limited number of these are for free distribution, and as long as
the supply lasts the same may be obtained by application to the Director,
United States Geological Survey. Aside from these, other copies are
filed with the Superintendent of Public Documents, Washington, D. C.,
from whom they may be had at nominal cost. Copies of Government
publications are, as a rule, furnished to the municipal public libraries
in our large cities, where they may he consulted by those interested.

ACKNOWLEDGMENTS.

Most of the measurements presented in this paper have been obtained
through local hydrographers. Acknowledgment is due to each of
these persons, and thanks are extended to other persons and corpora-
tions who have assisted local hydrographers or have cooperated in any
way, either by furnishing records of the height of water or by assist
ing in transportation,
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© The following list, arranged alphab tically by States, gives the
" names of the resident hydrographers and others who have assisted in
furnishing and preparing the data contained in this report:

. Arizona: Dlstrlct hydrographer, C. G. Williams, assisted bv ‘W. Richins, Osborn

Richins, R. H. Ross, and H. R. Fry.

California: The hydrographic work of the United States Geological Survey in Cali-
fornja has been carried on in cooperation with the State, in accordance with an act
of the State legislature approved March 16, 1903, which is in substance as follows:

“‘The State board of examiners are hereby empowered to enterinto contracts with
the Director of the United States Geological Survey for the purpose of making topo-
graphic maps, to the extent of twenty thousand dollars; also for the purpose of gag-
ing streams, surveying reservoir sites and canal locations, for the conservation and
utilization of the flood or storm waters of the State to the extent of fifteen thousand
dollars,’” ete.

The State board of examiners is composed of the following members, viz: George
C. Pardee, governor; C. F. Curry, secretary of state; U. S. Webb, attorney-general;
‘Walter S. Mellick, secretary.

Although the portion of the bill referring to hydrographic work provides for mak-
ing surveys of reservoir sites and canal locations none of the State money has been
expended for this purpose; the Geological Survey has made these investigations on
Puatah Creek, Sacramento River, Pit River and tributaries, Owens River, and Colo-
rado River, and has paid the entire expense from its own funds. |

The State appropriation, $7,500 of which became availabe July 1, 1903, has been
used exclusively for gathering general stream-flow data; the Survey also apportioned
$10,400 for the same purpose for the fiscal year beginning July 1, 1903. At this
time 28 gaging stations were being maintained in California; other stations were
added, and on December 31, 1903, 56 stations were heing maintained. The data
being accumulated for each of these stations has a specific value in connection with
the future development of the resources of the State. The information will be inval-
uable in designing and making estimates of cost for storage, irrigation, power, and
drainage works, and for use in litigation.

The work in the western and southern portions of California was under the diree-
tion of Supervising Engineer J. B. Lippincott, assisted by hydrographers Samuel G.
Benhett and W. B. Clapp. Acknowledgments are also due to the following indi-
viduals and corporations for assistance rendered and data furnished: To the Kern
County Land Company, through A. K. Warren, engineer in charge of water measure-
ments, for the record of Kern River; to the McCloud River Power Company for
river stage records of McCloud River at Johns Camp; to the city of Santa Barbara
for cooperation in gaging Santa Ynez River and Mono Creek; to the Southern Pacific
Company through its chief engineer, William Hood, for river stage records of San
Joaquin River at Herndon, Cal., and King River at Kingsburg, and for transporta-
tion furnished supervising engineer and assistants; and to the officials of the Santa
Fe Route for transportation furnished to the supervising engineer and assistants.

The work in the extreme eastern portion of California was carried on under the
direction of district hydrographers L. H. Taylor and A. E. Chandler, assisted by
D. W. Hays, W. A. Wolf, I. W. Huffaker, A. D. Schadler, G. B. Lorenz, and W. B.
Harrington. Acknowledgment is due to the Southern Pacific Railroad Company
for transportation furnished the resident hydrographers and assistants.

Colorado: District hydrographer, M. C. Hinderlider, assisted by Fllmore Cogs-
well, Antoine Jacob, Oro Mc¢Dermith, R. I. Meeker, W. N. Sammis, and others.
Thanks are due A. J. McCune, State engineer of Colorado, for courtesies extended
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in the form of office privileges from January 1 to April 1, and for other favors; and | '

to F. H. Brandenburg, district weather forecast official at Denver, for information of
various kinds. Acknowledgments and thanks are due to the Denver and Rio Grande,
Rio Grande Southern, Colorado and Southern, and Union Pacific railroads for assist-
ance in the form of transportation for hydrographers.

Idaho: District hydrographer, D. W. Ross, assisted by N. 8. Dils and Fred Stock-
ton. Acknowledgments and thanks are due the Oregon Short Line Railroad Com-
pany for transportation furnished the district hydrographer and his assistants.

Montana: District hydrographer, C. C. Babb, assisted by C. T. Prall, A. E. Place,
and W. B. Freeman.

Nevada: The hydrographic work in this section has been carried on in cooperation
with the State by L. H. Taylor, engineer United States Geological Survey, and A. E.
Chandler, State engineer. They have been assisted by D. W. Hays, W. A. Wolf,
I. W. Huffaker, A. D. Schadler, G. B. Lorenz, and W. B. Harrington. Acknowl-
edgment is due to the Southern Pacific Railroad Company for transportation furnished
the district hydrographers and assistants.

North Dakota: District hydrographer E. Johnson, jr., assisted by Prof. E. F.
Chandler of the engineering department of the University of North Dakota

Oregon: District hydrographer, John T. Whistler, assisted by J. H. Lewis. Cer-
tain stations were also established by N. 8. Dils, of Idaho, and T. A. Noble, district
hydrographer for Washington. Acknowledgments and thanks are due the Oregon
Railroad and Navigation Company for transportation furnished the hydrographers;
to the Pacific Live Stock Company, through Lewis Scott, for assistance in establish-
ing a gaging station at Harper’s ranch, and making voluntary observations; and to
C. A. Haines, at Narrows, for voluntary observations made during May and June.

Utah: District hydrographer, George L. Swendsen, assisted by Caleb Tanner,
W. D. Beers, W. G. Swendsen, and F. D. Pyle. Acknowledgments are also due to
the Oregon Short Line, Denver and Rio Grande, and San Pedro, Los Angeles and
Salt Lake railroad companies for transportation furnished the hydrographers; to
the State arid land commission, Hercules Power Company, Telluride Power Com-
pany, Utah Power Company, Logan River canal companies, Salt Lake City engi-
neer J. Fewson Smith, jr., water commission for Jordan Valley, and to others who
have given asgistance from time to time. All the daily papers of the State have sup-
ported the work strongly and done much to emphasize the importance of hydro-
graphic information to a proper development of irrigation interests.

Washington: District hydrographer, T. A. Noble, assisted by G. H. Bliss.
Acknowledgments and thanks are due to Walter N. Granger for data and informa-
tion furnished in connection with stream measurements and irrigation; to the Lewis-
ton Water and Power Company for assistance rendered in establishing gaging
stations; to the Northern Pacific and Great Northern railroad companies and the
Oregon Railway and Navigation Company for various reports and maps.

Wyoming: District hydrographer, A. J. Parshall, assisted by Rex G. Schnitger.
Acknowledgments and thanks are due to the Burlington and Missouri River, Union
Pacifie, Colorado and Southern, and Fremont, Elkhorn and Missouri Valley rail-
roads for transportation for the district hydrographer. Stations maintained in
connection with the Shoshone irrigation investigations were carried on under the
direction of Jeremiah Ahern, engineer for this project.
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COLORADO RIVER DRAINAGE BASIN.

Topographically considered, this is the largest hydrographic basin
lying wholly within the arid region, having a total area above the
town of Yuma, Ariz., of over 225,000 square miles.

This basin is situated in Wyoming, Utah, Colorado, Arizona, New
Mexico, Nevada, and California, but the principal water supply comes
from the melting snows of the high mountains of Wyoming, Utah,
and Colorado. The minimum flow is less than 3,000 cubic feet per
second. The maximum reaches more than 50,000 cubic feet per
second.

This stream has been called the Nile of America. Like the Nile, the
Colorado is subject to an annual summer rise, which comes at a time
when it is most needed for irrigation. Itswaters carry a large amount
of sediment, reaching as high as 2,000 parts of sediment to 100,000
parts of water. The minimum amount is carried during the winter
months and probably is never less than 60 parts of sediment to 100,000
parts of water.

Prof. R. H. Forbes, in Bulletin No. 44, University of Arizona agri-
cultural experiment station, says:

On the basis of the profile constructed from available data for the volume of
flow of the Colorado, and of the year’s silt determinations made in this laboratory,
it is estimated conservatively that the river during 1900 brought down about
61,000,000 tons of sedimentary material, which, condensed to the form of solid rock,
is enough to cover 26.4 square miles 1 foot deep, or to make 53 square miles of dry,
alluvial soil 1 foot deep, or to make about 164 square miles of recently settled, sub-
merged mud 1 foot deep, reckoning the whole amount of mud for the year to aver-
age 6.2 times the bulk of the solid sediment.

A comparatively small amount of land is irrigated by the waters of
Colorado River, owing to the fact that the main stream and both of
its tributaries are situated so far below the level of the irrigable lands
as to render their diversion extremely difficult or impracticable.

There are two pumping plants that lift water for irrigation at Yuma
and several at other points on the river above Yuma. The Imperial
Canal diverts water at a point on the right bank of the river 10 miles
by river below Yuma. It is the intention of the owners of this canal
to reclaim a large tract of fertile land situated in Mexico and in
California, The system is still in process of construction. On Decem-
ber 4, 1902, their canal was carrying 494 second-feet of water.

During December, 1901, and January, 1902, a reconnaissance of Colo-
rado River and valley was made from the Needles and Yuma by J. B.
Lippincott and others. In October, 1902, a reconnaissance was made
by Mr. Lippincott, beginning at a point called Greggs Ferry, Mohave
County, Ariz., and extending to the Needles, Cal.

1RR 100—04——2
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Numerous dam and reservoir sites and diversion points for canals
were discovered, together with large tracts of fertile land capable of
being irrigated. In November, 1902, extensive topographic, soil, and
hydrographic surveys were begun in the Colorado River Valley by the
reclamation service of the Geological Survey.

The Colorado River is formed by Grand and Green rivers, in the
southeastern part of Utah. Of its tributaries Gila River rises in the
western part of New Mexico and flows west into the Colorado at Yuma,
Ariz., draining the southern half of Arizona. Salt River, its prinei-
pal tributary, joins it about 15 miles west of Phoenix, Ariz. Rio
Verde and Tonto Creek are tributaries of Salt River from the north.
San Juan River, with its tributaries, drains southwestern Colorado,
northwestern New Mexico, and northeastern Arizona. It takesa gen-
erally westward course, joining the Colorado north of the Utah-Arizona
boundary. Animas, Los Pinos, and the Florida rivers are tributaries
in southwestern Colorado. Grand River has its source on the Conti-
nental Divide, in the northern part of Colorado, and flows southwest
to its junction with Green River. Gunnison River, its principal
tributary, joins it from the seuth, a short distance south of Grand
Junction, Colo. Dolores River rises in southwestern Colorado and
flows northwest into the Grand, in eastern Utah. Green River rises
in the Wind River Mountains in the western-central part of Wyoming,
its main source being in the lofty peaks of the Continental Divide.
The source of its tributaries is also among the higher snow-covered
ranges, maintaining the volume of this stream late into the summer.
The principal branches of White River rise in White River Plateau,
a well-forested tract in the White River Forest Reserve. A number
of lakes, among which are Oyster, Marvin, Traverse, and Deep lakes,
furnish important reservoir sites, if such are ever needed. Duchesne
River, with its tributaries, Uinta River, Lake Creek, and Whiterocks
River, flows into the Green near the mouth of White River and near
Ouray, Utah. The Ashley is a small tributary of the Green, in north-
eastern Utah. Yampa River rises in the eastern part of Routt County,
Colo., flows in a general westerly direction through the entire county,
and empties into Green River near the western boundary. The stream
is somewhat peculiar in its character, the upper branches having con-
siderable fall, and the water, flowing rapidly over shoals of gravel and
rock, is easily taken out for utilization.

The following is a list of the stations maintained during 1903 in the
Colorado River drainage basin:

Colorado River at Yuma, Ariz.
Gila River at Yuma, Ariz.
Imperial canal at canal heading near Yuma, Ariz.

Colorado River at Bulls Head, Ariz.
Verde River near McDowell, Ariz.
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Salt River at McDowell, Ariz,

Salt River at reservoir site, Roosevelt, Ariz.
Tonto Creek at Roosevelt, Ariz.

Gila River at San Carlos, Ariz.

Animas River at Durango, Clolo.

Animas River at Silverton, Colo.

Florida River near Durango, Colo.

Los Pinos River at Ignacio, Colo.

Dolores River at Doloreg, Colo.

Gunnison River at Whitewater, Colo.
Uncompahgre River at Delta, Colo.
Uncompahgre River at Montrose, Colo.
Uncompahgre River at Zolona, Colo.
Gunnison River near Cory, (lolo.

Gunnison River (North Fork) at Hotchkiss, Colo.
Gunnigon River near Cimarron, Colo.
Cimarron Creek at Cimarron, Colo.

Gunnigon River at Tola, Colo.

Grand River near Palisades, C'olo.

Grand River at Glenwood Springs, Colo.
White River at Meeker, Colo.

White River (South Fork) near Buford, Colo.
White River (North Fork) near Buford, Colo.
Marvine Creek near Buford, Colo.

Uinta River at Ouray School, Utah.
Duchesne River near Myton, Utah.

Lake Creek near Myton, Utah.

Strawberry Creek in Strawherry Valley, Utah.
Uinta River at Fort Duchesne, Utah.

Uinta River near Whiterocks, Utah.
Whiterocks River near Whiterocks, Utah.
Ashley Creek near Vernal, Utah.

Green River near Vernal, Utah.

Green River at Greenriver, Wvo.

COLORADO RIVER AT YUMA, ARIZ.

This station is located in the town of Yuma, Ariz., 13 miles below
the mouth of Gila River and 10 miles hy river above the Mexican
boundary.

Records of the river height have been kept by the Southern Pacitic
Railroad Company since April 1, 1878, on the gage which was estab-
lished by Arthur Brown, superintendent of the bridge and building
department of the Southern Pacific Company, during the summer of
1876. The lower section of the rod, reading from 10 to 22 feet, is
nailed to the pile protection on the right bank above the Southern
Pacitic Railroad bridge. The upper section, reading above 22 feet, is
fastened on the lower side of the first bridge pier from the left bank.
This gage height, plus 100 feet, is the Southern Pacific elevation above
sea level. At a later date the Southern Pacific Company established
a vertical gage rod (the old rod still remaining), fastened to the pile
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protection on the left bank of the river just below the ratlway bridge.
This gage has been used continuously since it was established (date
unknown), and is the one used by the United States Geological Survey
at present. It corresponds in elevation with the old gage established
in 1876. The gage is read twice each day by W. D. Smith, who is
employed as local hydrographer for the stations in this vicinity.

Discharge measurements are made by means of a #-inch cable
supported on masts. At low water measurements are made from
a boat held in place by the cable. A car is used at flood stages.
The initial point for soundings is the cable support on the south bank,
about 20 feet from the water’s edge at high water. The cable has a
span of 650 feet. At low water the channel has a width of 325 feet.
During floods a large part of the water flows through an old channel
and does not pass under the cable. It is measured at the point where
it passes under the railway trestle. The channel of the main river is
straight for 600 feet above and 5,000 feet below the station. The cur-
rent is swift and the gaging section is regular. The right bank is low,
wooded, and liable to overflow. The left bank is not subject to over-
flow. The bed of the stream is composed of silt and sand and is very
unstable. At low water a sand bar forms, which divides the channel
into two parts. The bench mark is located on the first pier from the
left bank. It isa standard bronze-cap United States Geological Survey
hench mark and has an elevation of 137 feet above sea level, as deter-
mined by the topographic branch of the Geological Survey. Itseleva-
tion above the zero of the gage is 85.31 feet.

The observations at this station during 1903 have been made under
the direction of S. G. Bennett, district hydrographer.

Discharge measurements of Colorado River at Yuma, Ariz., in 1903.

Date. N Hydrographer. h(e}?gg}?t. Discharge.

. Feet. Second-feet.
Januwary 2. .. .o ... . .. ... R.M. Swain_..._..___......._. 17. 40 3,423
January 3...... JR R PR, 5 1o R N 17.30 3,503
Januarvb. . ... ..ol W.D. Smith....__...._...... 17.00 3,133
January 7. ... CL..il|o.... [ 1S 16. 90 2, 826€
Januwaryv 9. .o lliiaio.. do ._.... et amama——a 16. 90 2,722
January 10.... .. ... | ... Ao cee il 16. 90 2,818
January 12 .. ... ...l|l.i.. do e 16. 80 2,694
January 14._ ..o ... |-.... do il 16. 95 2,905
January 19 ... . . |..... Ao o 17.00 2, 939
January21__ ... ... . ...... do ool - 17.00 2, 900
January 23.. .. ... lol.. do ool | 17.10 3,078
January 24 . euioe oo A0 e | 17.20 3,170
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Discharge measurements of Colorado River at Yuma, Ariz., in 1903—Continued,

Date. Hydrographer. h(giag%}t. Discharge.
Feet, Second-fet.
January 25. . _...oooeoooo... W.D. Smith. ...._........... 17.20 2,997
January 26. ... ... ...... qofonnnn & 1o Y, 17. 40 3,320
January 27.___._.......... I T QO e 17.40 3,266
January29.... ... ....... B T AO e e 17.50 3,297
January81................ll:. A0 oo, 17.40 3,382
February 2................ I A0 e 17.20 2,978
February3................ I QO oo, 17.15 2, 847
February5................ o SO dO e 17.20 2,997
February 6................ ST L 17.20 3,179
February 7. ooenoneee... |, 17.25 3,171
February 9. ..o.......... @0 e 17.41 3,512
Febroary10. ... ........... - AO e 17,55 3,643
February1l.... ... ....... l N P [ T R, 17.71 3,906
February 14. ..o, a0 e 17.98 4,113
February16... .. ... ..... I IR P, L6 s Y 18.00 3,973
February17. ..oooooeee.. . . QO o 17.77 3,807
February18_ .. . _....._.. T I dO o 17.55 3,447
February20... ... ......_. O U A0 e iieaiaa 17.25 3,123
February 21............... [ A0 e 17.21 3,182
February23............... I F A0 el 17.24 2,910
Februoary 24. ....oooooen... I A0 e 17.29 3,313
February26. ... ..ooee... N A0 e 17.28 3,127
February28............... befeeendo Lo 17.25 3,255
March 2.-.._.-“......__.],', ...... [« s NP 17.50 3,500
March Seeenomenaen. .. i - A0 wme e, 17.65 3,700
March 5.ounoeaeeeeaee . I A0 e 17.69 3, 695
March 6..cooeeoioiaa... beloenn- s S, 18.14 4,099
March 7-cooooieaaaaano . [ A0 e, 19. 01 5,791
March 9. ooooenaaeenn. I A0 e 18.68 4,974
March 10.....oooeeeea ... IO PO AO e 18.48 4,695
March 12.. . oovoeoooo... I T AO oo e 18.26 4,183
March 18 ..ooooiaan... B A0 e 18.23 4,097
March 14...ooooooeoeo... - QO e e 18.35 4,177
March 16. ... .o .o ibalacans 6 1 19. 84 7,146
March 18 ... ..ooooeeiilifeea. A0 e 19.73 6,806
March 20 oooooieiaaaaa)enaes QO el 19. 68 6,284
March 21 ... .. .feaaa- (& 13 S 19. 63 6, 434
March 28 .ooeoeiaa|oaas A0 e 20. 54 9, 408
March 24. . e, A0 e 20,28 8,789
March 26. . ccoooiieiaaaalaaan AO o e 20. 05 8,682
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Discharge measurements of Colorado River at Ywma, Ariz., in 1905—Continued.

Date. Hydrographer. height. Discharge.
Second-feet.
March 28. . ... ... ... W.D. Smith........o........ 19.84 7,662
March 30. oo e e e aee a0 e e e 19. 58 6,530
March 31. ... e eeeeadO e .. 20. 20 8, 2095
April 2O . 27 8, 961
April 8. iAo el . bd 20, 359
April 9. @O e .85 32,623
April 100 e ae@O e .75 25, 400
April 16. .. a0 e 20. 58 12, 263
April 18, e ]eidO oo . 40 11, 466
April 210 i O e e .64 11, 442
APEEL 230 d© e .55 10,038
April 25, @0 . . 68 11, 584
April 27 @O e .. 20. 90 12,218
April 29 .. .dO .. 20. 70 11, 762
May 2.0 s 60 17,243
May 4o eaeaedO el LT 21, 177
May 6.z eeaeeeandO o e 1. 90 22,479
May 9 |eeeadO ... 2.00 22,771
May 12, oo e cdO e 55 | 27,500
May 15. oo eeee O e 30 29, 760
May 18. i eeeealO e e 80 34, 000
May 21..... R R 7 S N .45 43,160
May 23. . e eeeedO .20 48,980
D 8 T DY s (o S 5. 60 56, 401
May 28. . a0 il 24.65 48, 485
May Bl i iieaaeeeaa@O e 23. 60 37,925
June 2. . iiieeeedO . 23. 40 28,770
Juned. . i eaeedO e 23. 40 29, 600
June6. ... e dO oL 23. 40 29, 360
June 8. i aeedO e 24,25 40, 990
June 10. oo oo eidO e 24. 80 49, 050
Junel2. . . eeeaidO e e 25.25 52, 459
June 156 .o eeeadO .. 25.75 54, 290
June 17 e ceadO e 26. 35 56, 720
June 19 oo o ieeeedO e 26. 65 61,675
June 22 .o ece e l0 e 27.15 65, 500
June 24 . @O e 27.50 69,174
June 26 ... aeeeedO e 27.65 67,737
June 29 e idO el 27.60 72,219
July 2. e adO . 27.25 66,512
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Discharge measurements of Colorado River at Yuma, Ariz., in 1903—Continued.

Date. Hydrographer. h(é?gg}ft. Discharge.
- Feet. Second-feet.
July 5. W.D. Smith.......cooooaeee 26.70 54, 216
July 7. i|eea.n AO et 26. 05 51, 265
July 9. e (6 £ 25. 20 44, 430
July 11 el s Y 24, 45 41, 853
July 13 e dO e i 23.15 34, 096
July 15| dO oo 22,70 30, 950
July 170 e s (s S 22. 80 30,219
July 20 oo i]e...s (6 s S 22. 40 28, 558
July 22 ... o L P, 22. 20 25, 956
July 24 eaaas (6 [ S 22.90 30,400
July 27 i |aaaal & £ NP 22.70 27,120
July 29. ... 6 1 Y 21. 80 22,726
July 31 o ii]eaaes & s S 21. 60 20, 350
August 8 ... . ..... L M Barnes ......cceeaao.. 20. 80 13,325
August 11 .. ool |aolol [ L Y 20. 50 11,233 -
Auvgust 19 ... ... ool 6 1 S 19.75 8,170
August 21 ..ol ]|aao.. e 1o 19. 83 9,193
September 2 ... ... .......... W.D. Smith. .o oo, 19. 20 5,759
September 4 ... ... ... . ]..... [ [ T 19. 00 5, 501
September 10 ... ... .|..... AO eeeeieeeeiaaaaaaa 19. 40 5,942
September 12 ... ... ... |..... 5 0 I 19.35 6, 309
September 15 ... ... ... . ..., (6 s R 19.10 5,138
ﬁeptember 17 e 4 L SN 19. 50 7,399
September 19 ...............|..... [ (I 19. 50 7,714
September 21 ... ... ... .. .|..... & 1 Y 19. 30 6, 943
September 23 ... ... ... ... Ao e 19. 60 8,331
September 25 .. ... .. ............ do i 19. 60 7,991
September 29 .. ... ... . ... do o 19.70 7,649
October 2..... ... .. l..... s [ 20. 40 9, 352
October4..o..vveeerinineeilonnn. (6 L Y, 20. 70 11, 493
October 6. .. ... ... .|..... 6 £ 21. 00 15, 806
October 8.....ooeoieeaaa]annn- AO oo aaas 20. 35 9, 852
October 10 .. ..o . ... .. ]e.... 6 £ 19. 90 7,906
October 12. . .. ..o e s O oo 20.10 8,403
October 14. . .. ..o iaieaann 6 7 S 20. 40 9,916
October 16........... PN S, ¢ L 20. 00 8, 044
October 19. ... o oo eeeaaaaann s [s S 19. 80 6, 745
October 22 ... ... ... c..lloa... (6 [ 19.70 6,763
October 25. . ..o |an.. 6 0 19.70 6, 396
October 27. ... ... ... ... ... s 1 Y, 19.70 6, 365
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Discharge measurements of Colorado River at Yuma, Ariz., in 1903—Continued.

’ Date. Hydrographer. h(g;g‘%ft. Discharge.
. Feel, Second-fect.
*October 29. ..o, W.D. Smith. ... 19.75 6,128
October 31 .. iifaaaan 5 0 S 19.70 6, 148
November 3 ... .. oooi.l|e... do .......... R, 19.70 6, 380
November 5 ... .........|..... [ s R 19.70 6,071
November 7 ... ... ... |l..... do i 19.70 5, 702
November 10 . _.........._|..... & 0 S 19.70 5,700
November 13 .. ... ... |-... L 1 19.70 5,353
November 16 .. ... ... .|..... 5 0o S 19.70 5,245
November 18 . ... . ... .. {..... 5 1 SR 19.70 5,238
November 21 ... )..... 4 (T 19.65 5,011
November 24 __......._.....|..... A0 o 19. 60 5, 054
November 26 ... ... ......0..... (& 1 S 19.55 4,963
November 28 ... ... .. ... ..... [5G R 19.40 4,707
November 30 ... . ..o |--... do e 19. 50 4,944
December 2. .. .. ... ... . ..... ¢ 1 Y, 19. 70 5,345
December 5. ... ... .. .. ... ..... Ao i 19.20 4,479
December 8. ... .. ... .......l.s & 1 T 19. 42 4, 689
December 10............... ... do ... . 19. 60 5,066
December 12. ... ... ... ..., 4 1 19. 65 5,027
December 14.. ... ... . f-aa-- do i 19. 50 4,908
December 16........_...._..|..... do oo 19.36 4,786
December 18. .. ... ... .... (5 (s R 19.20 4,370
December 20....... ... .. .|..... do e 18.85 3,886
December 22. ... ... ... . f..... (& 06 I 18.55 3,627
December 25. .o oo .o, [ (o R, S 18.35 3,253
December 28. .. .. ... .|oa... [« (s R, e eeeeaaaas 18.40 3,410
December 30 ... ... .. |o.... 5 (o R 18.90 3, 896

Mean daily gage height, in feet, of Colorado River at Yuma, Ariz., for 1903.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.| Oct. | Nov. | Dec.
17.60 | 17.30 | 17.37 | 20.48 | 20.88 | 23.50 | 27.45 | 21.55 | 19.35 | 20.40 | 19.70 | 19.60
.| 17.40 | 17.25 | 17.53 | 20.80 | 21.55 | 23.40 | 27.25 | 21.50 | 19.25 | 20.35 | 19.70 | 19.70
.| 17.80 | 17.16 | 17.64 | 20.40 { 21,72 | 23.40 | 27.10 | 21.60 [ 19.20 | 20.60 | 19.70 | 19.65
17.20 ) 17.10 | 17.70 } 21.05 ) 21.75 | 23.40 | 26.90 ; 21.45 | 19.05 | 20.70 | 19.70 | 19.45
17.00 | 17.20 | 17.72 | 20.80 | 21.80 | 23.26 | 26,65 | 21.30 | 19.15 | 20.70 | 19.70 | 19.20
16,90 | 17.20 | 18.02 | 20.98 | 21.90 | 23.40 | 26.35 | 21.10 | 1950 | 21.00 | 19.70 | 19.25
16.90 | 17.20 | 18.96 | 21.28 | 21.98 | 23.75 | 26.05 | 20.95 | 19.85 | 20.95 | 19.70 | 19.40
.. 16.90 | 17.28 | 18,92 | 21.50 | 21.95 | 24.25 | 25.75 | 20.85 | 19.30 | 20.40 | 19.70 | 19.40
..| 16.90 | 17.38 | 18.66 | 22.75 | 22.00 | 24.50 | 25.20 | 20.80 | 19.40 20.15 19.70 | 19.50
. 16.90 | 17.52 | 18,48 | 22,65 | 22,15 | 24,80 | 24.75 | 20.65 | 19.40 | 19.95 | 19.70 | 19.60
16.85 1 17.71 | 18.837 | 22.20 | 22.20 ; 25,00 | 24.35 1 20.50 | 19.55 | 19.95 | 19.70 | 19.65
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1908—Continued.

L

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov, | Dec.
12, ..l 16.80 | 17.82 | 18.22 | 21.92 | 22,50 | 25,25 | 23.65 | 20.45 | 19.40 | 20.20 | 19.70 | 19.65
j 16.80 | 17.90 | 18.22 | 21,42 | 22,75 | 25.55 | 28,25 | 20,15 | 19,15 | 20.40 | 19.70 | 19.60
j 16.95 | 17.95 | 18.32 | 21.05 | 23,05 | 25.65 | 22,90 | 20.10 | 19.05 | 20.35 | 19,70 | 19.55
5., 17.00 | 18.04 | 19.85 | 20.78 | 23.30 | 25,75 | 22,70 | 20.10 | 19.05 | 20.10 | 19.70 | 19.50
6. .. 17.10 | 18.00 | 19.80 | 20.45 | 23,40 | 26.20 | 22.75 | 20.05 | 19.05 | 19.95 | 19.70 | 19.40
17 e 17.10 | 17.76 | 19.52 | 20,50 | 23.50 | 26,35 | 22.80 ) 19.80 | 19.40 | 19.95 | 19.70 | 19.30
8. 17.05 | 17.54 | 19.75 | 20.40 | 23,80 | 26.50 ! 22,60 | 19.80 1 19.95 | 19.85 | 19.70 | 19.20
19l 17.00 | 17.36 | 19.88 | 20.55 | 28.98 | 26.65 | 22.40 | 19,80 | 19.50 | 19.80 | 19.65 | 19.05
20l 17.00 | 17.25 | 19.65 | 20.65 | 24,20 | 26.80 | 22,40 | 19.85 | 19.30 { 19.80 | 19.65 | 18.85
21 S 17.00 | 17.21 | 19.62 | 20.60 | 24.45 | 26.95 | 22.30 | 19.80 | 19.30 | 19.80 | 19.65 | 18.65
2 17.00 | 17.22 | 20.58 | 20,60 | 24.90 | 27.15 | 22,15 | 19.70 | 19.55 | 1270 | 19.65 | 18.55
23, s 1710 | 17.24 | 20.52 | 20.55 | 25.20 | 27.25 | 22.15 | 19.65 | 19.60 | 19.70 | 19.60 | 18.50
A 17.20 | 17.27 | 20.30 | 20.50 | 25.45 | 27.50 | 22.90 | 19,45 | 19.60 | 19.70 | 19.60 | 18.40
2D 17,35 | 17.30 | 20.10 | 20.68 | 25.60 | 27.65 | 28.00 | 19.25 | 19.60 | 19.70 | 19.60 | 18.35
26 .. 17.40 | 17.27 | 20.02 | 20.88 | 25.45 | 27.65 | 22.90 | 19.20 | 19,70 | 19.70 | 19.60 | 18.30
27 i 17.40 | 17.24 | 20.02 | 20.90 | 25.10 | 27.70 | 22.60 | 19.20 | 19.75 | 19.70 | 19.45 | 18.35
P J 17.45 | 17.26 | 19.88 | 20.80 | 24,65 | 27.60 | 22.30 | 19.20 | 19.70 | 19.75 | 19.40 | 18.45
20 il 17.50 |....... 19.65 | 20.70 | 21.25 | 27.60 | 21.85 | 19.20 | 19.70 | 19.80 | 19.35 | 18.76
30 17.50 {.......| 19.60 | 20.72 | 23.85 | 27.50 | 21.75 | 19.25 | 20.10 | 19.80 | 19.50 | 18.90
23 P, 17.40 |....... 20,15 |....... 23.60 |....... 21.60 | 19.40 |....... 19,70 {.......] 18.90

Estimated monthly discharge of Colorado River at Yuma, Ariz., for 1903.¢
[Drainage area, 225,049 square miles.]
Discharge in second-feet. Run-off,
Total in acre-
Month. Second-feet | Depth
Maximum. { Minimam. | Mean. per square in

mile. inches.
January ............ 3,900 2,694 | 3,089 189, 935 0.014 | 0.016
February ......._... 4,100 2,800 | 3,372 187,271 .015 .016
March ............. 9, 525 3,375 6,117 376,120 . 027 . 031
April. ... .. 31, 600 9,200 | 14,326 852, 456 . 064 .071
May oo, 56,401 | 13,050 | 33,735 | 2,074,284 150 {.173
June ............... 72,219 28,300 | 53,148 | 3,162,526 . 236 . 263
July -.oo.ooooo... 69, 500 20, 350 | 37,479 2,304,494 .166 L191
August ... ..._.... 19, 900 6,200 | 10,869 668, 309 . 048 . 065
September....... ... 9, 200 5, 000 6, 786 403, 795 .030 .033
October - ceeeeeo... 15, 806 6,128 | 8,482 521, 538 038 | .044
November .......... 6, 386 4,675 5, 399 321, 263 . 024 . 027
December .......... 5,345 3,170 | 4,343 267, 041 .019 . 022
The year ..... 72,219 2,694 | 15,595 | 11,329, 032 . 069 . 942

a Computed by indirect method devised by W. B. Clapp. See article in Engineering News, April

21, 1904
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GILA RIVER AT YUMA AND GILA CITY, ARIZ.

Measurements of the discharge at the mouth of the river have been
made, and a record of the periods during which the river was dry has
been kept, by W. D. Smith, local hydrographer for this section.
There is no gage at this point. The estimated monthly discharge
made by Mr. Smith is based upon the measurements and estimates
made by the hydrographer. The table of estimated monthly discharges
must be considered as approximate. It is of value, however, for its
maximum and minimum discharges as estimated by the local hydrog-
rapher based upon hix measurements of discharge.

The observations at this station during 1903 have been made under
the direction of S. G. Bennett, district hydrographer.

Discharge measurements of Gila River at Yuma, Ariz., in 1903.

Date. Hydrographer. h%?ggl?t. Discharge.

Feet. Second-feet.
April 8 . ... W.D.Smith. ... 236
April 8 . il 1§ L I PN 1,981
April 10 .. oo & Lo N P 991
April 16 .. ..ol o (o U PR 314
April 20 ... leaaa. o 1o R AR 190
April 25 .. |eaias L& (o NN B 62
May 7. il [« Lo RN PR 46
September 18 . ... ... ... |..... s [ TSI FY 81
October 1... ..ot ieindaaann s 0 TN J N 1,329
October 6. ... ..o |oo.. s [ U S 522
October 12. ... . ooiaiaatfaaa. o £ P P 61
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Estimated monthly discharge of Gila River ai Yuma, Ariz., for 1903.

Discharge in second-feet. Total for

Month. month in

. Maximum. | Minimum. | Mean. acre-feet,
January - ..o ee e 0 Yy
February ... .o il - 0 0
March - i 0 6
April ... et 2, 600 10 508 30, 228
MAY @ e U T 13 799
Juane. e e 0 0
TULY oo e 1 0 0
August b e e 150 9, 200
September ¢ . ... .. ... ... 1, 400 0 123 7,319
Octoberd_. .. . . . iiii...... 1, 330 6 222 13, 650
November ... .. . i eiiceeeiaieceaaaaaa, 6 0
December. oo e 6 6

aMay 1-10, discharge estimated at 40 second-feet; May 11-31, no flow.

b August 16 and 29-31, no flow; August 16-28, discharge estimated at 350 second-feet,

¢September 1-10 and 22-29, no flow; September 11-21 and 31, discharge estimated at 207 second-feet.
dQctober 1-17, discharge estimated at 404 second feet; October 18-31, no flow.

Mean daily gage height, in feet, of Gila River at Gila City, Ariz., for 1903.

October 16 . et e e e e 2.15
October 17 . e e eeeaeaaaaa 1.85

L076170Y 7Y b . U 1.70
October 19 to December 381, no fiow. ’

IMPERIAL CANAL AT CALIFORNIA-MEXICO BOUNDARY LINE.

Imperial canal heads about 10 miles by river below Yuma, Ariz., on
the California side. The station is located a half mile from the river
and 600 feet below the wooden head gates. It was established October
24, 1903, by W. D. Smith. The vertical gage is located just above
the boundary line on the right bank. It is read twice each day by
J. S. Carter, the storekeeper. Discharge measurements are made by
means of a hoat and eable. The initial point for soundings is a charred
post at the southeast corner of the corral about 150 feet west of the
right bank. The channel is straight for 600 feet above and 300 feet
below the cable and has a width of 70 feet. The velocity is moderate.
There is but one channel at all stages, but when the gage at Yuma
reads about 26 feet the river overflows into the canal below the gaging
section. The bed of the canal is composed of silt and sand, free from
vegetation, and is very unstable. The right bank is low and is liable to
overflow. The left bank has an elevation of 6 feet above high water.
Bench mark No. 1 is a standard iron bench-mark post of the United
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States (reological Survey. It is located near monument 207 of the
United States and Mexico boundary line, on a hill ahout a half mile
west of the gaging station. Its elevation is 52.41 feet above the zero
of the gage and 155 feet above sea level. Bench mark No. 2 is a nail
in a tree on the right bank. Its elevation is 15.20 feet above the zero
of the gage. Bench mark No. 3 is a nail in a post near the ground on
the right bank pear the corral. Its elevation is 14.90 feet above the
zero of the gage.

The observations at this station during 1903 have been made under
the direction of S. (. Bennett, district hydrographer.

Discharye measurements of Imperial canal at Government line, head of canal, in 1903.

Date. Hydrographer. hg{?;let. Discharge.
. Feet. Sceond-fect.
January 8 ... ..., W. D.Smith................C 7.6 301
January 28 ... ... ... .. |..... do ool 8.4 429
February 25 ... _.... ... _.|..... dO oo 8.1 456
March 12 ... .. ___._...... W.W. Follett. ............... 9.0 643
April 17 (... W.D.Smith..... ... ... 10.1 761
B/ £ )10 R 3 (o TN 11.9 904
May 19 i ]eaaes A0 el 10.0 703
Juneb. .. ... ieae.. A0 e 9.0 553
June23. .. ..o .|o-. Ao i 10. 7 605
July 8.l o Lo T, 9.7 49
July 21 . ... AO e 10.7 792
August10. ... ... L.M. Barnes .............._. 8.8 436
September 11 ... .. ______.... } W.D.Smith................. 8.9 490
September 24 ... _.... L. A0 L 10.0 770
October 9. ... .............. ... AO eeeee e 10.6 820
October 24. ... ... . AO cemee e 9.5 644
November 6 ... ............ ... & 1o 9.2 624
November 20 ....._...._.... ... e [ Y 8.9 456
December 7. . ... feo.- dO eeee e 8.7 528
December 21. ... ... ... ...... [« U 8.45 429
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Mean daily gage height, in feet, of Imperial canal at head, near Yuma, Ariz., for 1903.

Day. Jan. | Feb, | Mar. [ Apr. | May. | June. [ July. | Aug. | Sept. [ Oct. : Nov. | Dec.
8.5 | 8.2 831 10.6 | 10.6 |....... 1.0} 10.0 | 9.00} 10.50 " 9.40 9,02
8.3 80 83| 10.7| 10.7)....... 10.9 9.7 ] 8.95 | 10.60 ' 9.40 9.50
81| 8.0 84| 10.8 ) 11.3 |....... 10.9 |....... 8.90 | 10.75 , 9.30 9.02

80| 7.9 85| 14| 17| (@ | 10.5] 9.7 8.8 11.15‘9.30 8.78
7.8] 80| 84| 1.3 (o) 9.0 10.4| 80| 880]11.10'9.30 | 870
7.7] 8.0 85| 1L5! (@ 9.0 100 9.2 9.00|1L00 9.20| 8.68
77| 81| 94| 15| (@) 9.3 9.8| 810 9.10|11.80|9.10| 870

7.6 | 8.1 9.6 11.6 | (a) |....... 9.7 9.0 || 895 |10.80  9.05 | 8.80
7.5 | 8.2 9.4 12,0 (1) |....... 9.4 9.3 ! 89 1{10.70 | 9.10 | 8.82
7.5 85 9.2 | 1.7} (@) |ee--... 9.2 9.0 || 9.00|10.30 | 9.10 | 8.92
7.5 8.6 9.1] 10.8| (@) |....... 10.3 8.2 || 9.00{10.00 | 9.00 | 9.00
7.4| 87 9.0 10.7 | (a) 9.7 | 10.0 8.3 . 9.20 | 10.00 | 9.00 | 9.00
7.4| 88 891 10,4 (o) |....... 10.3 8.7 | 9.50 | 10.80 | 9.00 | , 8.95
7.4| 88 891 10,4 (a) |....... 9.2 10.2 | 8.90 | 11.00 | 9.00 | 9.00
7.5 89| 10.3 | 10.4| (a) |....... 10.3 |..o.nns 8.80 | 10.50 | 9.00 | 8.90

7.6 891 10.3| 10.3| (a) 9.7 | 10.7 | 10.3 | 8.80 | 10.20 | 9.05 | 8.90
7.7 87| 10,0 10.3 | (a) 9.9 10.6 | 10.3 || 8.70 [ 10,10 | 8,97 | 8.90

7.8 84| 10,2 10.3 | (o) |....... 10.6 | 10.1] 9.20 | 9.90 | 8.90 | 8.95
7.8 | 83| 10.4| 10.4| (a) 10.1] 10.6 | 10.5 | 9.10 | 9.80 | 8.90 | 8.75
7.7) 8.0 10.21 10.5| (a) 10.5 | 10.6 | 10.4 |....... 9.60 | 8.90 } 8.68
7.7, 80| 10.1 10.5| (a) 93 107 ... 9.55 1 9.60| 8,90 855

7.8 80| 11| 10.4] (@ | 10.0| 10.3 ....... 9.601 9.50 | 8,90 | 8.40
80| ®1| 10.9| 10.4] (o) | 10.4] 10.5 9.50 | 8.95 | S.32
821 81| 107 10.3] (¢ | 10.7] 10.5
8.2] 81| 10.5| 10.4| (@ | 10.7| 1.9
85 81| 10.4| 10.6| (o) | 1.0} 11.7| 9.4| 9.90 | 9.50 | 8.88 | b%.15
84| 81 10.2{ 10.5| (@) | 11.0| 10.7| 9.4)10.00 | 9.50 | 8.82 | ©8.17

/ 9.8 {10.00 | 9.50 | 8.90 | 8.23
8.4 | 8.2 9.9 | 10.4 (ﬂ)‘ ....... 10.71 9.2 | 8.85| 9.50 | 8.90 | p8&.20

Qd |ooeann 9.50 | 8.90 | b&.20

8.3 [...... 10.0 | 10.5| (a) 11.2 9.7 9.1 9.90 | 9,50 | 8.85 | b8 40
83 [...... 10.5 | 10.5| (a) 11.2 | 10.0 9.5 [ 10.10 | 9.50 | 9.02 | b8.55 |
83 |...... 105 |....... (a)y Jooo.oo. 9.5 ’ 9.5 [.....o. 9.40 |...... b&.55
|
aNo record kept. b Assumed from height of river at Yuma.

COLORADO RIVER AT BULLS HEAD, NEAR MO*IAVE, ARIZ.

This station was established December 5, 1902, at a point of rocks
known as the Bulls Head, by E. T. Perkins. The station is about 28
miles from Needles, Cal., and 12 miles from Mohave, Ariz. The gage
is an inclined 1 by 5 inch hoard 24 feet long, spiked to a 4 by 6 inch
timber. The timber is fastened to the rocks by l11’011 hraces. It is
read once each day by T. M. Whedbee, hydrographic aid. Discharge
measurements were made from a cableand car. The channel is straight
for 300 feet above and below the station, and the current is swift.
Both banks are high and rocky and are without trees. There is but
one channel. The bed of the stream is composed of silt and sand and
is shifting. The bench mark is a bronze tablet set in the rock on the
Arizona side about 20 feet above low water and about 50 feet down-
stream from the bridge. Its elevation above the zero of the gage is
23.85 feet and above sea level is 530.7 feet. It is marked 531.
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The observations at this station during 1903 have been made under

the direction of S. G. Bennett, district hydrographer.

Discharye measurements of Colorado River at Bulls Head, Arizona, in 1902 and 1903.

1902.
December 5

December 10

December 13

December 17

December 20

December 2

December 29

December 31

1903. .

January 3_...... ... ‘

January 20. ... .. ____
Janoary 21..._.._ ...
January 22.________.

Do
25

January
January 24 ... __.

27

January 27. ... ___.
January 29.. ... .. _.
January 30..._...._.
January 31.......__.
February 4...._..___.
Febroary 7...._.....
February 10.._.____.
February 19......._.
February 21_._.__...

February 25....._...

Gage
height.

Feet.

00
65
45
95

ot o

@ o

23

s

Lo

(&4
(&
<

e
L

20

85

w10 e 1

&

00
10
10

w o o

75

I
>
S

2o 1o
o
(=T

o
¥
ot

oK g

&
]
(=]

50 |.

Discharge.

Necond-feet.

5, 459
4,051
3,222
4,138
4,792
4,939
3,366
2,913

2, 849
3,416
2,978
3,416
3,856
3,826
3, 700
3,776
3,953
4,164
3, 651
3, 652
3,455
3,525
4,989
1,380
1,924
3,975
3,611
4,582

l

' Discharge.

\

Date. neiht,

1903. Fret.
February 27_..__.._. 3.15
March 4 _..._...... 3.20
March 7 ..._....... 3.15
March 9 .. .. ...._. 3.30
March 13 .__._..... +.00
March 14 ... ..._._. | 3.90
March 17 .. ... ... _. i 4.00
March 18 (... ... +.1p
March 20 _..__.__. 4. 50
March 23 ... __.. 1.45
March 25 (... ... 3.90
Mareh 27 ..o ... 4. 00
March 30 ..._...... 4. 45
Apritl oo .o .. 5.10
Aprit8 ..o ... I 5.30
April 6 .ol 610
April 10 ... ... .. 640
April13 (oo .l b 5.30
April 15 ... ... 495
April 17 (.o .. } 5.20
Aprit20 ... .. I 520
Aprit22 ... ... ; 5.15
April 24 ... [ 5.30
Aprit 80 .......... | 6.2
May1............. 6. 80
May 4 ..._....._... 7.65
May 6............. 7.55
May 11 .. ......... 8,40

|
|

|
|

Second-fect.
4,221

4, 991

551
274
8,723
u88
505
001
456
329
7,976
6hH2
403
759
457
17, 420
18, 991
14, 476
2,611

12,975
13,152
12, 308
15, 323
17, 266
20, 359
25, 981
25, 362

34,972
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Mean daily gage height, in feet, of Colorado River at Bulls Head, Arizona, for 1903.

Day. Jan. Feb. May.
2,02 |........ 6.85
1.98 2,75 7.20
2.20 2.90 7.56
2.30 3.00 7.65
2.40 3.09 7.70
2,30 3.30 7.55
2.20 3.35 7.60
2.40 3.35 7.80
2.70 3.38 8.10
2.80 3.85 8.45
2,50 3.15 8.50
2,60 3.30 8.65
2,50 2.50 8,90
2.60 2,40 9.20
2.60 2.40 9.50
2.50 2.45 10. 00
2.65 2.60 10.25
2.85 2,60 10.70
2.98 2.65| 4.55| 5.30(........
3.00 2.70 | 4.50 | b6.20........
3.00 2,60 | 455 |oieiiiifaiainnns
3.05 2.60 ceeee
3.10 3.00 445 ... ...
3.03 310 f......o.| B30 ........
2.96 3.201 39| Ah30........
2.85 320 B8.70 |........lioiiolll
2,74 3.00 400 525 ........
2.62 315 425 | i.iiiifeinaas
2,60 {_.......] 4.40] 5.7 |........
2.68 |.eeeeenl| 445 8.30 |........
2,70 |oeeeien| 46D Lliiiilieiaals

Mean daily gage height, in feet, of Colorado River at Bulls Head, Arizona, from December

5 1o 31, 1902.

Day. Dec. Day. Dec. Day, Dec. Dec
Bttt eenas 3.00 1 12 2,50 || 19.mneneenananns 3.20 || 260eoineninnnn. 3.02
B 3.02 [ 18, oLl 2.45 || 200 it 3.80 || 27, el 2.82
T P2 U 1 & S 2.50 || 21.ooeniiiiils 3.45 || Wooiaioll 272
R, 278 || 1he il 2064 || 220l 3,40 | 29 ... iiiiiiiias 2.48
A 272 || 16l 2,65 || 23. it 8.88 || 80eceeiiiae et 2.35

100 i, 2.66 || 17....o.o..... 2,95 || 24 . iieeenean.al 8020 18l 2.18
b3 DU O 18.eeenneenne. 324 llo5 3.13

VERDE RIVER AT M’DOWELL, NEAR LEHI, ARIZONA.

This station was established April 20, 1897, by J. B. Lippincott.
It is located 30 miles northeast of Phoenix, 15 miles northeast of Mesa,
24 miles above the Arizona canal diversion dam, and three-fourths of
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a mile above the mouth of the river. Three gages have heen in useat
this station, as follows:

Gage No. 1 was established April 20,1897, by J. B. Lippincott. It
consisted of a vertical rod attached to a large cottonwood tree on the
east bank about 60 feet below the cable. Readings were taken from
this gage until November 11, 1899, when the station was temporarily
abandoned. The bench mark is a point on a cats-claw (acacia) tree
about 10Q feet southeast of the gage. Its elevation is 27.02 feet ahove
the zero of the gage.

Gage No. 2 was established in January, 1901, by H. G. Heisler, and
observations were resumed. Readings from this gage are used in the
1903 report. It is an inclined 2-inch by 4-inch timber fastened to the
rocks on the west bank about 500 feet above the cable, the zero of the
gage being 1,325.4 feet above sea level. Three hench marks have been
established for gage No. 2. First, a nail in a mesquite tree about 6
feet below the cable anchorage on the east hank; its elevation is 1,345.5
feet above sea level and 20.1 feet above the zero of the gage. Second,
a nail in the cable standard at the east bank; its elevation is 1,341.3
feet above sea level and 15.90 feet above the zero of the gage. Third,
a mark on rock at the gage; its elevation is 1,330.4 feet above sea leve]
and 5 feet above the zero of the gage.

On account of water piling up at gage No. 2 du1 ing flood, gage No.
3 was established May 16, 1904, by C. G. Williams. It is a vertical
1}-inch by 6-inch rod spiked to a 2-inch by 6-inch timber fastened to
a willow tree on the east bank about one-half mile above the cable.
The zero of the gage is1,339.26 feet above sea level. Two bench marks
have been established for gage No. 8. TFirst, a nail in a large cotton-
wood tree on the top of the east bank near the gage; its elevation is
1,354.11 feet above sea level and 14.85 feet above the zero of the gage.
Second, a nail in the willow tree to which the gage is attached; its
elevation is 1,347.26 feet above sea level and 8 feet above the zero of
the gage.

Discharge measurements are made by means of a cable, car, and
tagged wire. At low water the channel is oblique to the gaging sec-
tion and measurements are made by wading at a point 400 feet above
the cable. The channel is straight for a distance of 300 feet above
and below the station, and has a width at low water of 100 feet and at
high water of 450 feet. The current is swift. The right bank is
high, rocky, clean, and is not subject to overflow; the left bank is
low, clean, and is subject to overflow. The bed of the stream is com-
posed of sand and is shifting.

Gage heights and discharge measurements at this station are taken
under the direction of C. G. Williams by W. Richins, who devotes
his whole time to the work.
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Discharge measurements of Verde River at McDowell, near Lehi, Ariz., in 1903,

Date. Hydrographer. Gage height.| Discharge.
Feet. Sec. feet.
January 8. .. ...cooeicenanan W.Richins ................. 5. 50 268
January 17. ..o icniiaii]aaoes [ 1 5.48 245
March 26 .o oo oo & 1S S 6.39 626
April 10 oo & 1o S, a——ee 4.05 734
April 21 L. iiifeaee [ 1O S 3.20 321
May 21 .. il e L 2.57 107
May 23 e 15 s Y, 2. 54 123
May26 ool A0 oot e 2.48 104
May 28 .. maenefaaaen 4 L P 2.48 113
May30 ccomeiiiiai el s 1 R 2.48 113
June 2. ..o ool do ol 2.43 102
June4. ... dO ce e 2.37 88
June6. .. iiaafaaaan & 1O I, 2.37 87
June Q. ool AO ce i iaaaaes 2.33 82
June 1. .o feaan 4 £ TS 2.27 75
Junel12. oo ooioiiiii il 6 1 PN 3.77 408
Junell. e aaas 6 1 2.89 208
Junel6. .. . o..olllolL {6 1 P 3.40 387
Junel8. ..ot QO e e 2.95 286
June20. ..o & 1 S 2,65 184
June23. . ool A0 oo 2.45 112
June25. .. aaaeL e [ YR 2.35 99
June 27. oo eia e s 1 2.25 77
Juned0. .o emiiemiiiiaa el ¢ 1 PP, 2.14 57
July 8 i eaaa [ 1 P 2.05 48
JUY 7 e s (I 2.01 41
July 10 oo e s 1 2.00 39
July14 oo faaal e 1o P 2.02 42
July 17 el & 1 2.30 86
July 18 i faeea 13 s SN 4.23 873
July 21 ool ¢ 1o T 3.25 365
Ty 23 e A0 oo aas 3.77 548
July 25 ool AO i e 3.87 632
Jaly 28 oo N T A0 e 3.15 323
July 30 coon i ]ea 5 1o S 2.90 237
Augustl. ... ool [0 T 2.75 185
Aungust4. .o iieaiiaaens ¢ 1o 2.50 131
August8. oo eee i L 2.85 214
August10. ... oo lfaoo.t L& o N 3.85 724
August12.. ..ol 0 e 5.15 1,448
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Discharge measurements of Terde River at Mce Dowell, near Lehi, Ariz.,in 1903—Continued.

Date. Hydrographer. Gageheight.| Discharge.
Feet. Sec. feet.

August15. ... ..o L. W. Riching . ............ ... 3.88 578
Avgust 17, . )..... (4 1 I 3.50 438
August20........._. U B 6 0 Y 2.95 236
August22. ... AO i 3.00 219
September 5 .. ... ...|..... & 0 2.7 166
September 7 .. .. ... . ... ... 3 (S 6.35 3,24
September 9 ... ... i |..... & 1 +. 55 1,161

DO e [ (o Y 6.70 3, 462
September 11 ... _._....._ ... .... ¢ 0 Y 3.85 690
September 15 ... ... _.|..... [ (o T 2. 80 295
September 17 ... ... ....|..... dO oo 2. 67 233
September 22 . __ ... ... _.|..... [ (s RN 2.30 174
September 26 .. ________.___.|..... s 0o S 2.30 181
September 29 _. ... _ ... . |..... dO e 4. 60 1,150
October 1_.. . .. ... ... |..... 18 (O 3.85 805
October 3. ..o Ao e L 3.62 645
October 7. ... . ......_..l.... O et 3.15 402
October 10... ... . ... _..|..... A0 e 2. 80 295
October 13- .. ... ... ... .l .... 6 [ R 2.63 295
October 17. .. ... .. . |..... Ao e 2.55 237
October 20. ... oo veeniaii . |o.... < U J R S 2.52 205
October 24. .. ... . .| ... [ s R 2.43 198
October 27. ..ol o 1o S 2.42 220
October 81. . .o oo foeae. 14 2.35 182
November4 .. ... .. ......|..... [ L 2.39 193
November 7 ... ... ... |..... 3 (O S 2.39 189
November 10 ... . __..._._|..... & 10 T 2.41 205
November 14 __.._._.. ... |..... [ 2.39 214
November 17 _......._...._.|..... 5 (o TS 2.40 217
November 21 ... . ... ..... [0 (s TP 2.36 211
November 24 ... ... ..l ... 16 [ 2.3 213
November 28 ... ... ......l..... & L 2.35 221
December 1... ..o o .l|o.o.. 13 (0 2.36 225
December 4. ... ... .. ... 4 (s R 2.35 219
December 8. ... ... |o.-.. s (s S 2.32 216
December 11 ... . . ... & L 2.32 263
December 15, ... ... ...|-.... A0 oo e 2.32 241
December 18. ... ... .. (3 15 R 2.26 220
December 22 .. ... ... |.._. & 1 2,22 214
December 28 ... ... . _..... s (s 2.23 231
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Mean daily gage height, in feet, of Verde River at McDowell, near Lehi, Ariz., for 1903.

Day. Jan. Mar. May.|June.| July. Sept.| Oct. | Nov. | Dec.
5.90 2,80 1 2.41 | 2.07 | 2. 2.45 1 4.03 | 2.42 2.36
5.80 2.75 | 2.42 | 2,06 | 2. 2,72 8.77 | 2.88 2.36
6.75 2,75 | 2,88 | 2.05 2.85 | 3.68 | 2.88 2.36
6.70 2.70 | 2.37 | 2.06 2.85 | 8.86 | 2.39 2.34
5.70 2,70 | 2,38 PR 2.656-( 3.4 1 2.89 2.83
5,70 2.70 ( 2.87 [ 2.01 2.50 [ 8.22 239 (.....-
6,90 2.65 |...... 2.01 3.13 | 2.38 2,83
7.10 2.65 | 2.85 | 2.00 2,97 | 2.40 2,82
7.06 2,70 | 2.32 1 1.99 2.87 | 2.41 2.32
7.00 2,70 [ 2.29 | 2.00 2,78 | 2.41 2,82
6.15 2.66 | 2.27 | 2.00 2.78 | 2.41| 2.32
6.05 2.60 | 3.12 |...... 2.68 | 2.40 2,82
6.06 2.70 { 2.80 | 2.00 264 | 2.40 | ......
7.16 2.70 | 2.60 | 2.02 2,62 | 2,39 2.32
7.05 2,60 | 8.25 | 2.87 2.59 | 2.39 2.31
7.00 2.50 | 3.33 | 2.39 2,66 | 2.39 1 2.25
6.70 2.50 { 8.05 | 8.85 2.65 | 2.40 2.25
6.70 2.50 | 2.90 | 4.22 2.66 | 2,39 2,26
6.76 2.50 | 2,74 | 8.70 2.6212.38 2.25
6.40 2.56 | 2.64 | 3.47 2,61 | 2.86 | --....
6.26 2,67 ..., 3.14 2.49 | 2.36 2.23
6.15 2.66 | 2.50 | 8.11 2.46 2,22
6.00 2,53 | 2.43 | 8.68 2.44 2.23
6.00 2.49 | 2,40 | 8.52 | 2,77 2.42 2,23
6.00 2.47 [2,82(8.84 | 2.73 2.41 2,23
6.35 2.47 12,83 1 8.62] 2.68 2,42 2.23
9,50 2.45| 2,25 | 8.33 | 2.62 2.42 2.28
9.50 2.48 |...... 3.10 | 2.58 2.41 2,23
8.30 2,47 1 2.20 | 3.00 | 2.52 2.39 2.25

.| 7.90 2.47 { 2,12 | 2.87 | 2.50 2.36 2.25
7.80 2.45 [......| 2.78 | 2.40 2.36 2.20
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Estimated monthly discharge of Verde River at McDowell, near Lehi, Ariz., for 1903.

[Drainage area, 6,000 square miles.]

Discharge in second-feet. Run-off.
Total i
Month. acge-iegtl:. Second-feet Depth in
Maximum. | Minimum, Mean. per msi gare inches.
- &
January @_ ... | oi.olfiioiiioo-. 249 | 515,310 0.041 | 20.047
February ¢ ...o.ooooleeeeee ool ooo. 362 | 420,104 .060 | €.062
March 1-26 €. oo iilieaaecaee] e e 625 | 132,231 . 104 J.101
April 8-80 €. . oo el i aaaa 496 | 922,627 . 083 9.071
May ..... Ceeeenceee 193 110 141 8, 669 . 024 . 028
June ... ... ... 372 55 136 8,093 . 023 . 026
July -.oooco.o.. 859 38 232 14, 265 . 039 . 045
August .. o....._... 1,685 89 329 | 20,229 . 055 .063
September......_._.. 1,960 110 513 30, 526 . 085 . 095
October ............ 830 185 318 19, 553 . 053 . 061
November .....__... 225 190 207 12,317 . 036 . 039
December .......... 253 215 227 13,958 . 038 . 044
The period ...| ccooeeo ot 217,882 |oooiiiil faeeeooos

aJanuary 1-4, 6-7, 9-10, 12-13, and 31 missing.

bComputed for 31 days.

cFebruary 1, 3, and 10-12 missing.

dComputed for 28 days.

eFlood Mar. 27-Apr. 7, causing great change in stream bed.

JComputed for 26 days.

g Computed for 23 days.

NoTE.—Owing to the shifting character of the bed of the river the daily discharges were obtained
from rating tables extending over short periods, by interpolation, and by Prof. Stout’s method.

SALT RIVER AT M’DOWELL, NEAR LEHI, ARIZ.

This station was established April 20, 1897, by J. B. Lippincott.
It is located one-third mile above the junction of Salt and Verde
rivers, 30 miles northeast of Phoenix, 15 miles northeast of Mesa, and
1% miles above the Arizona canal diversion dam. There have been
three gages in use at this station, as follows: '

Gage No. 1, set by J. B. Lippineott April 20, 1897, was a 2-inch
by 6-inch timber, bolted to the rocks on the south bank of the river
about one-fourth mile above the eable from which discharge measure-
ments are made. This gage, which has since been removed, was used
until November 30, 1899, when the station was temporarily abandoned.
The bench mark is a nail in a palo verde tree about 75 feet west of
cable anchorage on the north bank. Its elevation is 17.83 feet above
the zero of the gage.

In 1901 observations were resumed, gage No. 2 being established
by Mr. Appleby. It consists of a 2-inch by 6-inch timber fastened to
a tree on the north bank of the river three-fourths mile above the



HOYT.] COLORADO RIVER DRAINAGE BASIN. 37

cable. The zero of the gage is 1,323.59 feet'above sea level, and its
bench mark is a nail in a root of the willow tree to which the gage
is fastened. Its elevation is 1,328.6Y feet above sea level and 5.10
feet above the zero of the gage. On April2,1903, high water in Verde
River backed up the water on gage No. 2, and changed the cross
section by depositing sand.

Gage No. 3 was established May 19, 1903, by W. W. Schlecht. It
consists of a.1-inch by 6-inch stadia rod spiked to a 2-inch by 4-inch
timber and fastened to a tree on the south bank 1% miles above the
cable. The water surface at this gage is about 15 feet higher than
at the mouth of Verde River, and the zero of the gage is 1,336.27
feet above sea level. Three bench marks have been established for
gage No. 3. First, a nail in a mesquite stump 200 feet east of Peters’s
corral. Its elevation is 1,363.2 feet above sea level and 26.93 feet
above the zero of the gage. Second, a nail in a root of a mesquite tree
on the top of the bank 50 feet northwest of the northwest corner of
Peters’s corral and about 75 feet from the gage. Itselevationis1,356
feet above sea level and 19.73 feet above the zero of the gage. Third,
a nail in the willow tree to which the gage is attached. Its eleva-
tion is 1,344.27 feet above sea level and 8 feet above the zero of the

gage.

- Discharge measurements are made by means of a cable and car.
The south end of the cable is anchored to the rocks and the north end
is run over an 8-inch by 8-inch standard 21 feet high. During low
water discharge measurements are made, by wading, at a point about
1,000 feet upstream from the cable, where a tag wire has been placed.
The initial point for soundings is 120 feet south of the standard under
the cable at the north bank. The channel has a width at low water
of 150 feet and at high water of about 700 feet. It is straight for
about 500 feet above and below the station. The current is swift. The
right bank is about 84 feet high at the waters edge and rises with a
gradual slope for 400 feet. It is clean and subject to overflow. The
left bank rises vertically for about 5 feet, to a small bench from which
the rocks rise to a considerable height. The bank is clean and is not
subject to overflow. The bed of the stream is composed of sand and is
shifting, and it is necessary to make a large number of measurements
in order to obtain an accurate estimate of the discharge.

The 1903 rating tables do not apply to the gage heights from April
2, 1903, until May 19, 1908, when readings were begun on the new gage.

Gage heights and measurements at this station are taken under the
direction of C. G. Williams by W. Richins, who devotes his whole
time to the work.
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Discharge measurements of Sult River «t McDowell, near Lehi, Ariz., in 1903.

Date. . Hydrographer. h(ei{aé.:ghet. Discharge.

Feet. Second-fect,
January 8 ... ... .... W. Richins....... O, 1.51 214
January 17 (... ... .. ... Ao vl 1.35 186
‘March 25 . .. ... .|..... do e 1.64 321
March 26 . .. ji... Ao e 2.03 172
April 10 ..o |l.. do .l 1.06 1,096
May 21 ..l 6 U SR 1.81 295
May 28 . i Ao L 1.75 299
MAY 26 - oot O oo 1.68 245

May 28 . e do v 1.63 241 -

May 30 . il feeeen Ao e 1.60 235
June2.. ... i|-i... 12 1 S 1.58 216
Juned. ...l dO e 1.55 219
June6.. ...l AO e 1.54 211
June9. ... feeaan dO i 1.52 209
June1l.. .. .. iiioa.-- O e 1.50 183
June12_ ..o oo il do L.l 1.61 244
Junel6.. ... ... . ... _.l..... & 7o S .- 1.94 459
Junel18. . . ii|e.i.s AO el 1.88 441
June20._ .. .. ... do -l 1.80 330
June23.. ... . ... ..l 4 L I 1.65 260
June25. .. ..o (4 Lo S, 1. 60 231
June27. o l|eaaa- 14 00 S 1.50 211
June30. . ..o do oo 1.41 158
July 8o 1 1 I 1.34 136
July 7. e do o 1.23 97

July 10 . oo ]eaan s 1o 1.15 7
July 14 el do oL 1.16 87
July 17 |eaas dO e 1. 42 165
July 18 el do ool 1.38 147
July 21 el A0 o 1.29 127
July 23 ieaaas do ceo L 1.45 233
July 25, i|eaas s 1 S 1.55 283
July 28 ol dO ol 1.36 150
July 80 .o dO tei i 1.30 130
August1 .. .o .o ii]eaas do oL 1.35 115
August4 ... & 1 Y 1.17 90
Auvgust 8 ..ol 6 10 R 2.29 739
August 10 ..|o.... AO eee e 3.00 1,199
August12. .. felo-. ¢ U Y 1.68 287
August1d. ..ol il o Lo R 1.86 392
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Discharge measurements of Salt River at McDowell, newr Leki, Ariz., in 1903—Continued.

Gage

Date. Hydrographer, height. Discharge.

N Feef. Secontl-feet.
Auvgust17...... ... .. .... W. Richins .. _......cc.o.... 1.75 319
August20- .. ... .ooooloiion Ao v 1.88 424
August22_ .o i |e.-.. A0 e 1.66 339
September 4 ... ... ... O v e 1.65 311
September 7 ... ... ... ... dO e e 1.65 220
September 9 ... .. .. ... |..... A0 oo 2.28 871
September 11 .. ... ... . |..... & (o Y 1.7 294
September 15 ... ... ... |..... dO e 1.58 235
September 17 ... ... ... .| ... {6 (o 1.58 211
September 22 _____...__. RPN DI do oo 1.45 172
September 26 ... . ... f..... do v 1.48 200
September 29 .. ... ... ... do ..l 2. 84 868
October 1. . . .. .. . _._...--.. AO e e 1.95 450
October 3. ..o dO v 1.75 348

October 7. .ol AO e 1.66 27
October 10 ..o ... . .. ... _|..... 16 1 Y 1. 60 241
October 13-« .o woeemeee ] A0 e 1.52 220
October 17 ... ... ... |..... Ao i 1.48 200
October 20 ... ... ... ... .. |..... [ I 1.47 194
October 24 ... .. ... .. |..... 6 15 S 1.46 184
October 27. ... ..o il 6 ¥ S, 1.46 185
October 81. ... .. ... ...... 13 (o S 1.46 175
November4...c..cooeuoaoioo. . Ao o ea 1.47 192
November 7. ... ..o i oi]oanan & (s T 1.47 191
November10................|..... 6 0 T 1. 48 200
November14.......__....... R AO ce e 1.49 198
November17... . _ ... ...l ... A0 oo 1.49 199
November2l... ... . .. .. |--..- do oo 1.49 192
November 24. .. N M & [ 1.51 205
November28. ... ........_.|..... dO o 1.51 202
December 1... .. ... ... | ... AO e 1.50 193
December 4. ... ... ... o... & 1 Y 1.50 196
December 8........ P . & (e S 1.50 200
December 11.... ... ... . .l..__. s (o I 1.50 203
December 15. . ....._.......|..c.. L 1.50 198
December 18... ... ... ... |- ... A0 e 1.49 189
December 22. ... .. ... |..... & [ JP 1.48 191
December 28. . ... ... |o.... 6 U J N 1.48 196
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Mean daily gage height, in feet, of Salt River at McDowell, near Lehi, Ariz., for 1903.

Day. Jan. | Feb.] Mar. | Apr. | May.|June.|July.| Aug. |Sept.| Oct. | Nov. | Dec.
1.45 | 2.00 | 2.40 | 1.57 | 1.38 | 1.24 | 1.62 | 1,93 | 1.48 | 1.51
1.40 | () 12.30 | 1.55|1.85|1.21 |1.86 (1.76 | 1.46 | 1.50
1.40 | (o) | 2.25/1.52|1.33)1.19 (1.70 | 1.96 | 1.47 | 1.50
1.40 | (¢) | 2.25)1.55)1.83 | 1.16 | 1.62 | 1.74 | 1.47 | 1.50
1.40 | (o) |2.20 | 1.54 |...... 1.15 | 1.38 | 1.72 | 1.47 | 1.50
1.45 | (@) | 2.40 ) 1.54 | 1.26 | 1.13 | 1.67 | 1.68 | 1.47 |......
1.45 | 8,10 | 2.20 |...... 1.22 | 1.4 | 1.65 | 1.66 | 1.47 | 1.50
1.60 {3.20 [ 2.15 | 1.53 | 1.20 | 2.14 | 2,10 | 1.63 | 1.48 | 1.50
1.5 1 3.85 1 2.15 | 1.51 | 1.16 | 2.35 | 2.52 | 1.62 | 1.48 | 1.49
2,00 {4.04 | 2,10 | 1.50 | 1.14 | 3.40 | 1.73 | 1.59 | 1,48 | 1.49
2,10 | 4.10 [ 2.00 | 1.50 | 1.14 | 2,18 | 1.67 | 1.57 | 1.49 | 1.50
1.95|4.00 | 1.95 | 1.52 ...... 2,01 , 1.68 | 1.54 | 1.48 | 1.52
1.85 .95 |1.90 | 1.61 | 1.15 | 2.13 | 1.62 | 1.52 | 1.48 | ......
1.90 1 3.95|1.80 | 1.70 | 1.16 | 2,19 | 1.60 | 1.51 | 1.49 | 1.51
1.85(3.90 [ 1.84 | 1.85 | 1.22 | 1.83 | 1.57 | 1.60 | 1.49 | 1.50
1.95(3.80 | 1.88 | 1.93 | 1.33 | 1.93 | 1.54 | 1.48 | 1.49 1.50
1.80 | 3.50 | 1.85 [ 1.90 | 1.34 | 1.79 [ 1.52 | 1.48 | 1.49 | 1.50
1.85 ) 3.40 | 1.87 | 1.88 | 1.36 | 2.21 | 1.49  1.47 [ 1.49 | 1.49
1.90 |1 3.20 | 1.84 | 1.83 1 1.31 | 1.84 | 1.47 | 1.46 | 1.48 | 1.49
1.85|3.00 | 1.84 | 1.80 | 1.28 | 1.85 | 1.46 | 1.47 [ 1.49 | ......
1.80 | 2.90 | 1.81 |...... 1.58 | 1.66 | 1.45 | 1.46°| 1.49 | 1.48
1.75 | 2.80 { 1.77 | 1.66 | 1.70 | 1.72 | 1.45 | 1.46 [...... 1.48
1.70 | 2.70 | 1.74 | 1.64 | 1.47 | 1.56 | 1.48 | 1.46 | 1.51 | 1.48
1.65 1 2.70 | 1.70 | 1.62 | 1.63 | 1.53 | 1.47 | 1.45 | 1.50 | 1.48
+1.60 | 2.65 | 1.69 | 1.59 | 1.58 | 1.48 [ 1.51 | 1.45 | 1.50 | 1.48
2.06 | 2.65|1.68|1.55| 1,44 | 1.82|1.48 | 1.46 | 1.50 | 1.48
2,05 | 2.601.67|1.49|1.39 1,72 | 1.54 | 1.46 | 1.51 | 1.48
2.10 | 2.55 | 1.63 |...... 1.35 | 1.67 | 1.66 | 1.46 | 1.50 | 1.47
2.05)2.55[1.61 1,42 }1.81)1.53 )28 |1L45)...... 1.46
2.00 | 2.50 | 1.60 | 1.41 | 1,29 | 1.60 | 2.23 | 1.49 | 1.51 | 1.46
2.00 |...... 1.57 |...... 1.26 | 1.67 |...... 1.46 |...... 1.46

aNo record. Water backed upon gage from high water in Verde River.

Rating table for Salt River at MeDowell, near Lehi, Ariz., from January 1, 1903, to

April 1, 1903.2
hgﬁg"%at. Discharge. h%iag . | Discharge. hg?g v, | Discharge.
Feet, Second-feet, Feet, Second-feet. Feet. Second-feet.
1. 30 161 1. 60 267 1.90 402
1. 40 193 1.70 310 2.00 450
1. 50 228 1. 80 356 2.10 500

aTable is approximate and applies only to gage No. 2.
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Rating table jfor Salt River at McDowell, near Lehi, Ariz., from May 29, 1903, to
December 31, 1903.¢

h(gfég};ﬁt. Discharge. ! hgféft_ Discharge. hg{lgghet. Discharge. hgisé et_ Discharge.
Feet. Recond.-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
1.20 95 1.80 365 2.40 775 3.00 1,195
1.30 129 1.90 425 2.50 845 3.10 1,265
1.40 164 2.00 495 2.60 915 3.20 1,335
1.50 201 2.10 565 2.70 985 3.30 1,405
1.60 247 2.20 635 2.80 1,055 3.40 1,475
1.70 305 2.80 705 2.90 1,125

aTable applies oﬁly to gage No.3, Curve is well defined.

Estimated monthly discharge of Salt River at McDowell, near Lehi, Ariz., for 1903.

[Drainage area, 6,260 square miles.]

Discharge in second-feet. Run-off.
Month. . . aovetost. | Second-feet Depth in
Maximum. | Minimum. Mean, pex;n ; g.me inches.
January@. ... ol |eeeiaac ool 189 | 11,621 0.030 | 0.035
February ¢. . oo o |ocacmaiit]ianaaan. 304 | 216,883 . 049 2,051
March. _............ 500 193 350 21, 521 . 056 . 065
April. e SRR O PRI S
May 19-3109 (o iiieaaaa. 270 €6, 962 . 043 e,021
June . ............ 446 168 262 15, 590 . 042 . 047
July ...oooo.... 305 75 141 8, 669 . 023 . 027
Avgust . .ooainoea 1,475 71 365 22,443 . 058 . 067
September.......... 1, 069 157 312 18, 565 . 050 . 056
October ... ....... 446 182 231 14,204 . 037 . 043
November .......... 205 186 196 11, 663 .031 . 035
December .......... 209 186 197 12,113 . 031 036
The period ..coccoefemmmnoaodoaaaa s feeee-| 160,234 |oooioeaiaian

aJanuary 14, 6, 7, 9, 18, 20, 28, and 29 missing.

bComputed for 31 days.

eFebruary 1, 3, 10, 11, 12, and 14 missing,

dComputed for 28 days.
eComputed for 13 days,
gMay 19-28 estimated.
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SALT RIVER AT RESERVOIR SITE, ROOSEVELT, ARIZ.

This station, established February 7, 1901, by H. G. Heisler, is
located at the town of Roosevelt, which is the United States Geological
Survey construction camp for the Salt River dam and reservoir, and is

about 12 miles west of Livingston.

[No. 100,

In previous reports this station

has been called Salt River at reservoir site below Tonto Creek, near

Livingston, Ariz.

The gage rod and cable are at the upper end of the gorge, about 2,000 -
feet below the mouth of Tonto Creek and 1,500 feet above the dam site.
The gage is a vertical rod fastened to the rocks on the left bank of the
river. Gagings are made from a traveling car suspended from a cable.

The observations at this station during 1903 have been made under
the direction of W. A. Farish, district hydrographer.

Discharge measurements of Salt River at reservoir site, Roosevelt, Ariz., in 1903.

Gage

Date. Hydtographer. height. Discharge.
Feet. Second-feet.
January 4 ... . ... Osburn Richins.. .. ... .. ... 7.11 213
January 12 ..o oaaas A0 e 7.08 213
January 19 ..o |oeo.- 18 05 Y 7.09 224
January 26 .. ....o.ooo.fooo.. 6 1 Y 7.08 222
February 3 . .cocueecaonan.. 7.22 316
February 6 . ..... . 7.30 376
February 10 7.28 316
February 13 7.51 459
February 16 7.38 391
February 28 7.20 287
March 6 ........ 7.76 602
March'11 ..._... U o T A0 emeananns feeeeeeaaan 7.50 447
March/21 .o o eemeemeemaenseanes AO% s e 7.35 389
March 25 ...oooeseeeeeinas e A0 eiiinnn. s 7.30 368
March'26._..... dememncnnae I3 do .oooo... [ 8.51 | 1,411
April 8 ... .. 5 (o TR 8.85 1,857
April 10 oo et A0 oo 8.30 1,107
May 11 i [ S 7.40 412
May B oo ieceiaaaas [ (o R 7.62 515
May 20 . oo O e 7.30 362
May 26 . o ceeeacaaeaeeaaa e 5 (O 7.17 278
May 30 - iceeaa e iaaaf e [ (o J 7.10 219
June .o il]|eao.- 6 10 7.10 218
June 11. L. ..ol |eaa.. (G (S S 7.06 200
Juneld. ..o lea... [« [« IR 7.56 481
June 18. . ccceeiiiiaaiaeanen s Lo YN 7.48 422
June24........ ciiiiiiiiidiaias dO civiaiei i ean 7.11 278
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Discharge measurements of Salt River at reservoir site, Roosevelt, Ariz., in 1903—Cont’d.

Date.

August 7

August 8

Aungust 10
August 12
August 17
Avgust 25 ..o
August 28
September 1 ... ... ... ...,
September 7 . ... ........

September 8 ... ...
September 14 .. ... ... ...
September 21 ... ... ..
September 28 .. __.. RS
September 28 (2P. M.)......
September 30 ... ...... ..
October 5. oo,
October 9. ... o .oo..o..
October 12. .. ... c ...
October 16.. ... ........
October 24. ... ... ._....
October 26. ... . ... ...
October 31. ...
November 2 ... ... .. .....
November 9
November 16 ............._.
November 23
November 30 ............._.
December 7... ..o aol...
December 14... ... ...,
December 21.. ... .........
December 31...veeeeaoao...

Hydrographer. hg{aé v, | Discharge.

Feet. Second-feet.

Osburn Richins ... ...._..... 6.95 187
..... L2 (S 6.85 116
..... 3 2 S 6.83 98
..... do e 7.00 184
..... & 1 Y 7.47 466
..... A0 e 7.08 286
..... IS S 6.93 135
..... do oot 6.83 89
..... 11 0 YU 9.25 e 2,024
..... Ao e 6. 89 101
..... do e 7.75 532
_____ Ol .70 516
..... do o alo. 8.21 861
..... AO eoeeeee e eeaaaaaan 7.75 621
..... AO e 7.54 455
..... AO e 7.30 258
..... L8 R 7.51 461
..... [ 0 N 7.66 515
..... [ 7 S 9. 62 a4 016
..... AO ot eaaaaan 7.21 248
..... 1§ (I 7.10 209
..... A0 e iiaa e 7.37 350
..... i 1 SN 9.15 2, 684
..... 16 1 Y 7.50 443
..... Ao e 7.30 362
..... S (O T 7.21 272
..... 1 0 TR 7.18 256
..... [0 I, 7.19 231
..... S (O T 7.18 223
..... [ 0 S 7.18 243
..... ¢ 1o 7.18 211
..... (4 1 YR 7.17 207
..... & (s RN 7.18 214
..... 6 U RN 7.18 211
..... & L U 7.18 214
..... [« L P 7.17 207
..... 3 (e IR 7.17 210
..... s (O R 7.18 208
..... [ Lo R, 7.18 208
..... s (P 7.18 212

aFloat measurements.
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Mean daily gage height, in feet, of Salt River at reservoir site, Roosevelt, Ariz., for 1903.

Day. Jan. | Feb. | Mar. | Apr. | May. |June.|July.| Aug. | Sept.| Oect. | Nov. | Dec.
Lo irae s 7.15 | 7.06 | 7.20 | 8.39 [ 7.50 | 7.10 | 6.94 | 6.85 | 7.46 | 7.31 | 7.17 | 7.17
2 Cieeareneeeeaaaan 7.13 1 7.09 | 7.17 | 8.60 | 7.50 | 7.10 | 6.88 | 6.84 | 7.29 | 7.32 | 7.17 | 7.17
| . Cermanmaneaeaaaan 7.12 1 7.18 | 7.16 | 8,95 | 7.456 | 7.05 | 6.85 | 6.83 | 7.28 | 7.31 | 7.17 | 7.17
L 7.11|7.30 | 7.18 | 8.84 | 7.42 | 7.09 | 6.85 | 6.83 | 7.28 | 7.81 | 7.17 | 7.17
5 P 7.10 | 7.28 | 7.24 [ 8.52 | 7.58 | 7.09 | 6.85 | 6.83 | 7.20 | 7.80 | 7.17 | 7.17
Beneeeiiinaaaairaeeaans 7.09}7.30 ) 7.68 | 843 |7.48|7.09|6.85|6.84]|7.20|7.29]7.18| 7.17
Feaneremeaamnaraaeaaaaan 7.08 | 7.30 ; 7.70 | 8,34 | 7.42 | 7.09 | 6.85 | 8,15 | 7.67 | 7.26 | 7.18 } 7.18
B eiiaiecieriaiaaaae 7.08 | 7.30 | 7.78 | 8.29 | 7.41 | 7.09 | 6.84 | 7.75 | 7.68 | 7.23 | 7.18 | 7.18
[ A tesrevenanraaaaas 7.09 | 7.30 | 7.68 | 8,28 | 7.40 | 7.06 | 6.84 | 8,00 | 7.30 [ 7.21 | 7.18 | 7.18
) (P 7.10 | 7.28 | 7.59 [ 8.29 | 7.40 | 7.25 | 6.83 [ 7.70 | 7.89 { 7.19 | 7.18 { 7.18
R 7.08 | 7.35|7.49 (8.88|7.36 [ 7.1576.83 | 7.80 | 7.25 | 7.18 [ 7.18 | 7.18
12 i 7.08)7.46 | 7.4218.32(7.33!7.22|6.8518.10(7.20/7.18 (718 7.18
BT R 7.07 | 7.52 | 7.49 | 8.22 | 7.30 | 7.42 | 6.85 { 8.4 | 7.20 | 7,18 [ 7.18 | 7.18
Y 7.07 | 7.46 | 7.56 | 8.14 | 7.30 ; 7.52 | 6.95 | 8.30 | 7.20 | 7.19 | 7.18 | 7.18
b 1 T PO 7.05 | 7,42 %7.62 8,10 (7.30 | 7.60 (6,98 | 7.656|7.18 | 7.19|7.18| 7.18
16. . cicmaeceeaenaenaraans 7.06 | 7.36 | 7.55 | 8,10 | 7.80 | 7.54 | 7.00 | 7.88 | 7.16 | 7.19 | 7.18 | 7.18
B ceess| 707 | 7.28 | 7.49 | 7.92 | 7.30 | 7.50 | 6.94 | 7.62 | 7.14 | 7.19 | 7.18 | 7.18
 E . N 7.08 |7.24 | 7.44|7.90 |7.30|7.46|6.90|7.36 712|718 |7.18 | 7.18
19, ciiiiieiiiaaiiane eee| 7.09 1 7.21 | 7.89 | 7.88 | 7.30 | 7.36 | 6.90 | 7.45 | 7.12 | 7.18 | 7.18 | 7.18
- (Y 7.08 1720|736 |7.80 |78 |7.32]692|743|7.11 718|718 7.18
b S 7.0717.18 | 7.3+ {7.7217.80 | 7.22|7.856|7.87 | 7.10|7.18 | 7.18 | 7.18
22, iieiiiaie creeeenan 7.06 | 7.18 | 7.30 | 7.69 | 7.22 | 7.17 | 7.00 | 7.84 | 7.10 | 7.18 | 7.18 | 7.18
b4 RO edvaeeneaaann 7.03 | 7.18 | 7.27 | 7.65 | 7.20 | 7.12 | 7.16 | 7.31 | 7.11 | 7.18 { 7.18 | 7.18
b S 7.04 | 7.18 1 7.30 | 7.58 | 7.20 | 7.11 | 7.10 | 7.29 | 7.15 | 7.18 | 7.18 | 7.18
P2 T, feeeeeaneraarann 7.06 | 7.19 | 7.31 | 7.0 | 7.18 | 7.09 | 7.00 | 7.50 | 7.15 | 7.18 | 7.18 | 7.18
P S, 7.08 | 7.20 | 8.70 | 7.50 | 7.16 | 7.06 | 6.97 | 7.31 | 7.12 | 7.19 | 7.18 | 7.18
-1 7.08 ] 7.20 | 8,70 | 7.50 | 7.14 | 7.02 | 6.95 | 7.81 | 7.19 | 7.19 | 7.18 | 7.18
2 7.08 17.20 | 8.53 | 7.50 [ 7.11 | 7.00 | 6.94 | 7.29 | 8.33 | 7.18 | 7.18 | 7.18
29........ cereeteeneeaneans 7.08 |......| 8.44 | 7.50 | 7.10 | 6.98 | 6.92 | 7.80 [ 8.10 | 7.18 | 7.18 | 7.18
. R I A ;5 P 8.32|7.50(7.10|6.95|6.8 | 7.32 | 7.42| 718 | 7.17 | 7.18
L1 P [ eee| 704 |ooa.l. 8.33 |...... 7.10 j...... 6,88 | 7.30 |...... 7.18 |...... 7.18
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Estimated monthly discharge of Salt River at reservoir site, Roosevell, Ariz., for 1903.

[Drainage area, 5,756 square miles.}

Discharge in second-feet. Run-off.
Month. . ’ a'lt‘:?'g}}e]el;:. Second-feet Depth in
Maximum. | Minimum. Mean. per.]':'.‘1 g-are inches,
[
January ............ 250 178 207 12,728 0.036 0.042
February ...... c—e- 472 196 318 17, 661 . 055 . 057
March-......o..... 1,675 256 600 | 36,893 . 104 .120
April.. .....__..... 2, 050 440 909 | 54,089 .158 .176
May - 477 234 352 | 21,644 .061 . 070
June ....... ... ... 504 153 285 16, 959 . 050 . 056
July ..ol 369 88 142 8,731 . 025 . 029
Auvgust ............. 1,100 88 411 25, 271 .071 . 082
September......._.. 955 197 316 18, 803 . 065 . 061
October ....ouoo... 319 233 253 15, 556 . 044 . 051
November .......... 213 202 211 12, 555 . 037 .041
December .......... 210 202 208 12,789 . 036 . 042
The year -.......... 2,050 88 351 | 253,679 . 061 .827

NoTE.—Owing to the shifting character of the bed of the river the daily discharges were applied
from several rating tables extending over short periods of time.

TONTO CREEK AT ROOSEVELT, ARIZ.

This station, established April 1, 1901, by H. G. Heisler, is located
at the town of Roosevelt and about 12 miles west of Livingston.
This station has been called Tonto Creek near Livingston in previous
reports,

The gage, a vertical rod fastened to a cliff of cemented gravel on
the left bank, is about 3,500 feet above the mouth of the creek.
Measurements are made hy wading with meter during low water and
by means of floats over a course of 25 feet during floods.

The observations at this station during 1903 have been made under
the direction of W. A. Farish, district hydrographer.
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Discharge measurements of Tonto Creek at Roosevelt, Ariz., for 1903.
Date. Hydrographer. . h(ggggft. Discharge.
. Feet, Second-feet.
January 4 ... ....o.. O. Richins. ... ... . ...... 3.00 15
January 12 ... ... l|..o.. do oL 2.96 9
February 3 - oo ]aai2idO e 3.90 188
February 6 ... ... . .. .. ...... do v 4.29 197
February 10 .. _.............|..... AO e 4.00 145
February 12 - ... ... .. . |..... & (S TP 4.37 221
February 13 ... ... ... . |..... 2 1o S 4.55 279
February 16 .. ... ... . ... do o 4.00 176
February 28 .. . .. ... .. .. do L. 3.70 41
March 6 .........ooooei|oil. dO o 4,57 182
March 11 ... ... o o i ... 4 Lo 3.70 47
March 21... . ... ... .|..... 8 (R 3.10 26
Mareh 26 ... ... o 5.61 899
April 8 ... e eo... O o 4.30 145
July 4.l s [ S 4. 00 55
July 21 iiaaa.s A0 el 4.22 124
July 24 o il do oo 3.96 82
Aungust 7. oo ooillllool. & L 3.55 10
August 8 _ ... .LLoollfil.o <1 S 5.10 590
August 13 .o 3 5.00 |4 331
August 17 ... ... do oL 4.29 177
September 7 ... ... |..... AO et 4.50 239
September 11 ... ... _ |- ... QO e 3.35 9
September 28 . ... .. ... ... 6 1o 5. 77 1,134
September 30 ... ..., i ..... 5 Lo 3.80 62

Mean daily gage height, in feet, of Tonto Creek at Roosevelt, Ariz., for 1903.

Day. Jan. | Feba| Mar. | Apr. | May. |June.|July.| Aug. | Sept.| Oct. | Nov. | Dee.
3.0012.90|8.70 | 4,30 | 3.70 | 8.70 | 8.70 | 3.30 | 3.00 | 3.47 | 8.26 | 3.25
3.00 | 291 3.62(4.30|3.70 | 3.70 [ 3.70 [ 3.30 | 3.00 | 3.45 | 8.25 | 3.25
3,00 | 8.50 | 8.55| 450 [8.70 38,7037 | 3.3 |3.00|340 32| 32
3.00 | 4.00 | 3.56 ] 4.00 | 8.70 | 3.70 | 3.70 | 3.30 [ 3.00 | 3.85 | 3.2b | 3.25
3.00 | 4.10 | 3.58 ' 3.9218.70 | 3.70 | 8.70 | 3.30 | 3.00 | 3.30 | 3.25 | 3.25
3.00 | 4.10 | 4.8 | 3,78 | 3.70 [ 3.70 | 8,70 | 8.37 | 3.00 | 3.27 | 3.25 | 3.25
3.00{ 4.06 | 4.830|3.74(3.70 | 3.70 | 3.70 | 8.62 | 4.50 | 3.25 | 3.25 | 38.25
3.00 | 4,02 3.90|3.70 | 3.70 | 8,70 | 3.70 | 5.00 | 5.40 | 8.25 | 8.25 | O.25
2,98 | 401 | 8.8 | 8,70 | 3.70 | 8.70 | 8.70 | 5.00 | 3.88 | 3.25 | 3.25 | 3.Z5
2.96 | 4.00 | 3.77 | 8.70 | 3.70 | 3.70 | 8.70 | 3.50 | 3.78 1 3.25 | 8.25 | 3.25
2,96 | 416 | 3.69 1 3.70 | 3.70 | 5.70 [ 3.70 | 3.40 | 3.82 | 8.25 | 8,25 | 3.25
2.96 | 4.48 | 3.58 | 3.70 | 3.70 | 3.70 | 3.70 | 3.40 | 8.15 | 3.25 | 8.25 | 3.25
2,96 | 4.58 | 8,44 [ 3.70 | 8.70 | 8.70 | 8.70 | 4.45 | 3.10 | 8.25 | 3.25 | 3.25
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Mean daily gage height, in feet, of Tonto Creek at Roosevelt, Ariz., for 1903‘——Continued.

Day. Jan. | Feb. | Mar. :&pr. May. |June.|July.| Aug. | Sept.| Oct. | Nov. | Dec.
I

2.95 \ 4.42 1 8.83/3.70|8.70 | 3.70 | 3.75 | 8.90 | 3.07 | 3.25 | 8.25 | 38.25

1295 4988328870 |8.70 | 3.70 | 8.48 | 8.85'/ 3.00 | 8.26 | 3.26 | 38.25

...12.95(3.98(3.19|3.70|38.70 ; 3.70 | 8.45 | 3.85 | 3.00 | 8.25 | 8.25 | 38.25

. 2.9518.84 /8,17 | 8.70 | 8.70 | 3.70 | 3.45 | 4.80 | 8.00 | 8.25 | 3.26 | 3.25

. 2.95(8.82]3.16 | 3.70 | 3.70 | 3.70 | 3.45 | 4.15 | 3.00 | 3.25 | 3.25 | 3.26

2.95 1'3.75 | 3.13 1 3.70 { 3.70 | 3.70 | 3.45 | 4,15 | 3,00 | 3.25 | 3.25 |. 3.25

2.95 | 8,71 |3.11|8.703.70 | 3.70 | 3.45 | 3.98 | 3.00 | 3.25 | 3,256 | 3.2B

2.953.67(8.10/3.7013.70 1 3.70 [ 418 | 3.60 | 3.00 { 3.25 | 3.25 | 3.25

2.93(83.65|3.10|8.70 | 8.70 | 8.70 | 3.95 | 3.35 | 3.00 | 3.25 | 3.256 | 38.25

2,90 1 3.65|3.10/3.70|3.70 | 3.70 | 4.25 | 3.16 | 2,00 | 3.26 | 3.25 | 3.25

2,90 | 3.6%813.10 [ 3.70|8.70 { 3.70 | 3.94 | 3.00 | 8.25 | 3.25 | 3.25 | 3.25

2.90 (8.70 | 3.10 { 3.70 { 8.70 | 3.70 | 3.48 | 8.00 | 3.12 { 3.25 | 3.25 | 8.2

2.90 | 3.70 | 5.30 | 8.70 { 3.70 ; 3.70 | 3.38 | 3.00 | 3.15 | 8.25 | 3.25 | 3.25

2.90 1 3,70 | 4.82 | 3.70 | 3.70 { 3.70 | 3.31 | 3.00 | 3.42 | 3.25 | 3.25 | 3.25

2.90 1 3,70 | 4.50 | 3.70 | 3.70 | 3.70 [ 3.30 | 3.00 | 4.55 | 8.25 | 3.25 | 3.25

2.90 4,41 (870 (3.70 [3.70 |1 3.80 | 3.00 | 4.15| 3.25 | 3.26 | 3.25

2.90 .| 4.29(3.70|3.70 | 3.70 | 3.30 [ 3.85 | 3.72 | 3.25 | 3.25| 3.25

2,90 4.30 |...... 3.70 |...... 3.30 (3.02]......1825 |...... 8.25

Estimated monthly discharge of Tondo Creek at Roosevelt, Ariz., for 1903.
[Drainage area, 1,030 square miles.]
Discharge in second-feet, Run-off,
Month. Total in
. acre-feet. | Second-feet Depth in
Maximum. | Minimum. | Mean. per square o s,

Janmary ... .. .. 50 5 10 615 0. 010 0.012

February ........._. 295 5 124 6, 887 .120 .125

March.............. 660 11 85 5, 226 . 083 . 096

April. . .o Li.... 145 27 25 1, 488 . 024 . 027

May -ceomieaaao.. 27 27 27 1, 660 . 026 . 030

June ... ... ... 27 27 27 1, 607 . 026 . 029

July «ooooo.... 145 4 28 1,722 . 027 .031

Auvgust ..., 570 1 7 4,304 | = .068 .078

September.__..._... 830 1 57 3,392 . 055 . 061

October . __..._._... 20 4 6 369 . 006 . 007

November .......... 4 4 4 238 . 004 . 004
December .......... 4 4 4 246 . 004 . 005

The year ._... 830 1 39 27,754 . 038 . b0b

NoOTE.—Owing to the shifting character of the bed of the creek the daily discharges were estimated
from the discharge measurements, taking into account the time interval between measurements and
the change in section. A rating table was used from August 8 to December 31,
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GILA RIVER AT SAN CARLOS, ARIZ.

The general character of the country through which the Gila River
flows is a high and rolling plateau, with the river flowing through it
in a deep canyon, and with practically no agricultural lands within
its area. The river emerges from its upper canyon about 10 miles
before it reaches the Arizona line, and thence flows through a valley
of considerable width, known as Duncan Valley, until just before it
receives the waters of San Francisco River.

Gila River is in a canyon for about 20 miles below the mouth of the -
San Francisco, or to within 10 miles of Solomonsville. At this point
the hills separate, forming a large valley, which has been extensively
settled and is now one of the finest irrigated portions of the Terri-
tory. This valley extends from a point 10 miles above Solomonsville
to 6 miles below the mouth of San Carlos River, on the White Moun-
tain Indian Reservation. At this latter place the mountains suddenly
close in again and the river enters another canyon. Seven miles below
the Indian agency at San Carlos the canyon narrows to a width of 100
feet, and at this point is located the San Carlos dam site, which was
studied by the United States Geological Survey during 1899, in con-
nection with the investigation of the water supply of Gila River.
The results of this investigation are published in Water-Supply and
Irrigation Paper No. 33, entitled ‘‘Storage of Water on Gila River,
Arizona,” by J. B. Lippincott. In connection with this investigation
Cyrus C. Babb, on July 11, 1899, established a station on Gila River
one-half mile south of the Indian agency at San Carlos and below the
mouth of San Carlos Creek, where an inclined rod securely fastened to
posts driven into the bank was erected. The original bench mark
was a 20-penny nail in the base of a mesquite tree 5 inches in diameter,
85 feet west of the gage rod, at an elevation of 12.67 feet above gage
datum. It was destroyed by a flood in the spring of 1903. A new
bench mark was established May 9, 1903, by C. R. Olberg. 1t con
sists of a nail head in the west side of the post which supports the
cable on the right bank of the river. Its elevation is 14.54 feet above
the zero of the gage. Discharge measurements are made from a cable
and car a short distance above the gage rod. The channel is straight
for some distance above and below the station, and the water is com
' paratively swift. The right bank is high, but the left is low and liable
to overflow. The bed of the stream is sandy and shifting.

The observations at this station during 1903 have been made under
the direction of W. A. Farish, district hydrographer.

'
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Mean daily gage height, in feet, of Gile. River at San Carlos, Ariz.

19

Day. Jan. | Feb. | Mar. | Apr. | May. [June.
R 2.20 | 1.80 | 1.65 | 1.95 | 1.40 | 1.30
2 ettt 2.20 | 1.80 | 1.65 | 1.90 | 1.40 | 1.30
N 2.2011.80 | 1.65 | 1.85 | 1.40 | 1.30
S RN 2.20 | 1.80 | 1.65 | 1.80 | 1.40 | 1.30
Bttt 2.10 | 1.80 | 1.65 | 1.90 | 1.40 | 1.30
[ J. erreeeneeaeaes 2.10 | 1.80 | 1.65 | 2.10 | 1.40 | 1.30
et neeiaeeaaas 2.10 | 1.80 | 1.60 | 2.10 | 1.40 | 1.30
- 2.10 | 1.80 | 1.60 | 2.05 | 1.40 | 1,30
R 2.00 | 1.80 | 1.60 | 1.90 | 1.40 | 1.30
20 e eiiaeaeaa 2,00 | 1.80 | 1.60 | 1.80 | 1.40 | 1.30
B 2.00 | 1.80|1.55 | 1.75 | 1.40 | 2.50
A 2.00  1.80 | 1.55  1.70 | 1.40 , 2.50
b 1 . Ceerenrare——as 2,00 ) 1.80 | 1.50 | 1.70 | 1.40 | 2.55
N 2.00{1.80 |1.50 | 1.70 | 1.40 | 2.50
5 2.00 | 1.80 | 1.50 | 1.70 | 1.35 | 2.45
L 2.0011.781.50 ! 1.70 | 1.85 | 2.80
A 2.0011.72 | 1.50 | 1.60 | 1.35 | 2.50
B . 2.00 } 1.70 | 1.50 | 1.60 | 1.35 | 2.32
b PN 2.00 1,70 | 1.50 | 1.55 | 1.35 | 2.10
200 et 2.00]1.70 | 1.45 | 1.55 | 1.35 | 2.00
13 PO et e 2.00]1.70 | 1.45 | 1.55 | 1.85 | 1.85
22t e 2, 1.70 | 1.45 | 1.50 | 1.35 | 1.80
P 2.00 | 1.70 | 1.45 | 1.45 | 1.30 | 1.65
b PN 1.95(1.65 | (a) |1.40 | 1.30 | 1.50
b T, 1.90 | 1.65 | (o) | 1.40 | 1.30 | 1.45
26.eieiiiiiainneeeanaaa.s| 190 1.65 | 1,60 | 1.40 | 1.30 | 1.45
2 1.80 | 1.65 | 1.90 | 1,40 | 1.30 | 1.40
2 1.80 | 1.65 | 1.90 | 1.40 | 1.30 | 1.30

1.80 |...... 1.8011.40  1.30 | 1.20
1.80 4...... 1.75 | 1.40 | 1.30 | 1.00
1.80 |...... 1.65 |...... 1.30 |......

July.

(@)
(@)
(@
()
@
()
(®)
@)
(@)
(@)
()
(@)
()
(a)
(@)

—~
L)
-~

E8BRG 5

[ S LI
(]
o

S

e
838

=
)
I

(@)
(@)
(@)
(a)
(@)

Aug.

(@)
(2)
(@)
(@)
(@)
(@)
(@)
2.80
3.30
2.85
2.50
3.07
3.55
2.55
3.90
3.85
3.80
2.90
2.50
2,50,
2.50
2.27
2.00
2,85

2
2.

2,00
2,20
1.95
1.8
3.20
2.356

Sept.

1.90
1.85
1.75
1.68
1.55
2.05
1.76
1.70
1.70
1.60
1.60
1.50
1.50
1.50
1.50
L. 40
1.40
1.40
1.40
1.30

, for 1903.

Oct. | Nov.| Dec.

2.30 | 1.30 1.40
2.05|1.30 | 1.40
2.00 | 1.30 | 1.40
1.90 | 1.30 1.40
1.90 | 1.30 1.40
1.78 | 1.30 | 1.40
1.68 | 1.30 1.40
1.62 | 1.30 1.40
1.58 | 1.30 1.40
1.50 | 1.30 1.40
1.48 | 1.30 1.38
1.45 | 1.40 1.35
1.45 | 1.40 | 1.35
1.42 | 1.40 1.35
1.40 ; 1.40 1.35
1.40 | 1.40 1.35
1.35 | 1.40 1.35
1.32 | 1.40 1.35
1.30 | 1.40 1.35
1.30 | 1.40 1.35
1.30 | 1.40 1.35
1.30 | 1.40 1.35
1.30 | 1.40 1.35
1.80 | 1.40 1.35
1.30 | 1.40 1.35
1.30 | 1.40 1.35
1.30 | .40 [ 1.35
1.30 | 1.40 1.35
1.30 | 1.40 1.35
1.30 | 1.40 1.35
1.830 |...... 1.35

IRR 100—04—4

aNo water at gage rod.
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Discharge measurements of Gila River at San Carlos, Ariz., in 1903,

Date, Hydrographer. h(gizgﬁ:t. Discharge.

Feet. Second-fect.
January 11 ... ... ....... S.Jdanus._ .o ...ooo.ooooo. 2.00 142
January 18 ... . ...l A0 e 2.00 142
January 28 ... .. ... ...... 1‘ ..... do oot 1.80 84
February 4 ... ... ........ L S s 1.80 60
February 26 .. ... ... |..... QO e e 1.65 52
March 8 ... ... ... ... 1§ (P 1.60 33
March 15 .. ... . ... . ... .... do el .. 1.50 21
March 30 ... ... ... ... ... 5 U 1.70 87
April 5 ...l A0 i 1.90 95
April 7 o 1S [ R 2.10 150
April 26 ..o ... Ao e 1.40 14
May 10 . o] ea s (s I 1.40 5

May 16 oo e 15 s T 1.35 2.4

May 23 ... ........ [ R, A0 e 1.30 1.3

May 31 . e e A0 e 1.30 | ° 1.2
Junel2 ... .......... AO oot 2.50 344
June20. ... ... 3 S 2.00 92

June30. ... ... .. ... 1§ 1 YR .9

July 12 | A0 e .5
July 18 ... A0 e 2.60 551
August 9 ...l A0 e 3.40 | 2,227
August 13 ...l s Lo N 3.80 | 3,522
August31.. ..., U TS 2.30 | 499
September 21 .. ... . ... e c 1o 1.30 28
September 28 __________.___. L do oo .l 2. 40 223
October 8. .. oo . .. R.H.ROSS « oo 2.00 326
October 12. .. . .. ... ... ... do e 1.45 77
October 19. .. ... ... .... do it 1.30 44
October 26 ... ... . ... . ..... Ao oL .1.30 40
November6 ... ... .|..... A0 il 1.30 82
November 13 ... . ... ... ... do ool 1.40 49
November 23 .. ... ... .|..... [ 1o 1.40 50
November 30 ... ... | .... do el 1.40 10
December 13. ... ... ... Joee-- do covii 1.35 41
December 27. . ... ... ... 3 1o 1.35 23
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 Estimated monthly discharge of Gila River at San Carlos, Ariz., for 1903.

[Drainage area, 13,455 square miles.]

Discharge in second-feet. Run-off.
‘ Month. x;lc‘:?f:fleiet;. Second-feet | ot in
| Maximum, | Minimum. Mean. pel;;i g.are in%hes.

January ... ... . ... 200 74 141 8,670 0,0105 | 0.0121
February ........... 70 52 58 3,221 . 0043 . 0045
Mareh...ooooooo.... 96 0 37 2,275 . 0028 . 0032
April ..o .. 150 12 55 3,273 . 0041 . 0046
May....oooocooo. 12 1 4 246 . 0003 . 0003
June ............... 760 1 116 6, 902 . 0086 . 0095
July. ... ... 620 0 52 3,197 . 0039 . 0045
August ..., 3,695 0 877 53,924 . 0652 . 0752
September__.__..__. 3,170 20 281 16, 721 . 0209 . 0232
October ........_... 560 40 118 7,256 . 0088 . 0101
November .......... 82 40 57 3, 392 L0042 | . 0047
December .......... 41 23 34 2,090 . 0025 . 0029

The year .. .. 3, 695 0 152 | 111,167 . 0113 . 1548

Nore.—Owing to the shifting character of the bed of the river the daily discharges were obtained
from rating tables extending over brief periods of time, and by interpolation,

ANIMAS RIVER AT DURANGO, COLO.

The station was first established June 20, 1895, and has been main-
tained during the greater part of each year since.

The original gage was located at the old wagon bridge, one-fourth
mile west of the railroad bridge at Durango and about 200 feet above
the Rio Grande Southern Railroad bridge. It was spiked to the
west side of the south end of the middle pier of the wagon bridge.
The head of a bolt at the east abutment of the railroad bridge is 17.24
feet above this gage datum. During the early part of 1899 the old
wagon bridge was removed and a new one erected a short distance
below. April 1, 1899, on the central pier of this bridge a new rod,
which consisted of a vertical piece of timber graduated to feet and
tenths, was fastened. ‘The bench marks were three horizontal strips,
opposite the 10, 14, and 16.7 foot marks of the rod, respectively.
Owing to this change in location and height of the rod there is no
apparent relation between the rating tables before 1899 and the rating
tables for 1899 and after.

The present gage was established June 20, 1901, by A. P. Davis,
assisted by F. Cogswell. It is located at the new wagon bridge one-
fourth mile west of the railroad station at Durango, Colo. Tt is a
vertical 2 by 6 inch timber 14 feet long. 1t is fastened to the masonry
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pier on the downstream side of the bridge, and is held in place by
means of spikes driven into cracks in the masonry. It is read twice
each day by C. G. Graden. On April 1-2, 1903, sand and gravel were
washed down by Lightner Creek, which enters about 100 feet below
the bridge, and were deposited around the gage rod. A new wire
gage was established April 14, 1903, on the downstream side of the
bridge in the span next the left bank. This gage was read until June
6, when it was stolen. In the meantime the sand and gravel had been
washed away from the foot of the old gage, from which readings were
taken for the remainder of the year. The wire gage read zero when
the vertical gage read 5 feet. All 1903 readings have been reduced to
the datum of the vertical gage. The 1903 rating table was prepared
from measurements made after the deposit of sand and gravel had
been scoured from around the vertical gage. It is therefore not appli-
cable to gage heights taken previous to May 1, during which period
the section at the gage was filled in. Discharge measurements are
made from the bridge to which the gage is attached, except at low
water, when they are made by wading. The initial point for sound-
ings is the downstream edge of the right abutment. The channel is
straight for 300 feet above and 400 feet below the station. The cur-
rent is rough and has a rapid velocity. Both banks are high, rocky,
and not liable to overflow. The bed of the stream is rocky and fairly
permanent. Bench mark No. 1, established June 25, 1900, is a chiseled
point at the southwest corner of the center pier of the highway hridge.
Its elevation is 16.75 feet above the zero of the gage. Bench mark
No. 2, established on the same date, is a similar point on the lower
side of the left abutment. Its elevation is 16.84 feet above the zero of
the gage. This relation was verified April 17, 1901.

The observations at this station during 1903 have been made under
the direction of M. C. Hinderlider, district hydrographer.

Discharge measurements of Animas River at Durango, Colo., in 1903.

Date. Hydrographer. h(g{aéghet. Discharge.

Feet. Second.-feet.
April 14 ... F. Cogswell .. ____..._......_. 7.90 484
May 15, ccicieiiiacacccaa]eeann [ L I 10. 70 4, 268
June 6 ..o lfae-.. [« U T 10. 05 3,766
June 27 ool [« 1 I 10. 20 4,051
July 27 el [ U T 8.05 1,231
August 17 ..o |o.o.. [« U RS 7.20 455
September 8 ... ... ... ... < e R 7.85 1, 008
October 5. ... ... faians do o s 7.05 319
November2. ... ____...... [« 1o T 6.75 195
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Mean daily gage height, in feet, of Animas River at Durango, Colo., for 1903.
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Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. Oct.
6.90| 9.10| 10.60| 9.9]| 7.70| 7.30 7.20
a8.20 | 9.40 | 10.60| 9.80| 7.70| 7.30 7.20
8.00| 9.50| 1070 9.70| 7.60| 7.30 7.20
7.80 | 9.70| 10.50| 9.70| 7.60| 7.20 7.10
7.80| 9.70| 10.30| 9.50| 7.60| 7.30 7.10
7.80] 9.90( 10.00| 9.20| 7.50| 7.50 7.10
7.80 | 10.00 | 10.20| 9.50 | 7.50 | 7.50 7.10
7.80 | 10.10| 10.20| 9.50 | 7.50 | 7.30 7.10
7.80 | 10.20| 10.30| 9.40| 7.50 | 7.30 7.10
8.00| 10.20 | 10.30| 9.50 | 7.40| 7.40 7.10
8.00| 10.80| 10.00| 9.40| 7.30| 7.40 7.10
8.00 | 10.40 | 10.00 | 9.50, 7.30| 7.40 7.10
8.00 | 1050 | 10.30 | 9.20] 7.30| 7.40 7.10
L L TSN AU b8.00| 10.70| 10.20| 9.20| 7.30| 7.50 7.10
T TN IS 8.00| 10.70| 10.30| 9.30| 7.20| 7.50 7.10
1 SRS IR 8.10 | 10.50 | 10.30 |«10.25| 7.20| 7.50 7.10
8.30| 10.40| 10.50 | 9.80{ 7.20| 7.50 7.10
8.20] 9.90| 10.70] 9.20| 7.20| 7.50 7.10
8.00| 9.40| 10.85| 9.20| 7.20| 7.40 7.10
810 9.30| 10.70| 9.00| 7.20| 7.40 7.10
8.30| 9.10| 10.40| 89| 72| 7.30 7.10
8.50| 870| 10.30| 850 7.30| 7.30 7.10
8.80| 8.60| 10.30| 840! 7.30| 7.20 7.00
9.20| 870 10.30| 8.40| 7.30| 7.20 7.00
9.40{ 880 10.40| 8.30{ 7.30| 7.20 7.00
9.40| 880| 10.40| s8.00| 730 7.20 7.00
9.30 | 890 10.30| s8.00| 7.30| 7.10 7.00
9.20| 890 10.30] 7.80| 7.30| 7.30 7.00
8.90| 9.00| 1020 78| 7.30| 7.30 6.90
8.80 | 9.40| 10.20| 7.60| 7.20| 7.30 6.90
........ 10.00 |.ce.....| 770} 7.20|........] 6.9

aHeavy rain.

b New gage; 5.00 on new gage == 10.00 on old gage.

Rating lable for Animas River at Durango, Colo., from May I to December 31, 1903.

hgiagg}?t. Discharge. hg?gglft. Discharge. h(:?gglft. Discharge. h(:?g v, | Discharge.

Feet. Second-feet. Feet. Second-feet. Feet, Second-feet. Fécl. Second-fect.
6.5 122 7.5 672 8.5 1,810 9.5 3, 060
6.6 150 7.6 761 8.6 1,935 9.6 3,185
6.7 179 7.7 854 8.7 2, 060 9.7 3,310
6.8 213 7.8 954 8.8 2,185 9.8 3,435
6.9 257 7.9 1, 065 8.9 2,310 9.9 3, 560
7.0 306 8.0 1,185 9.0 2,435 10.0 3, 685
7.1 362 8.1 1,310 9.1 2, 560 10.2 3, 935
7.2 429 8.2 1,435 9.2 2, 685 10. 4 4,185
7.3 504 8.3 1, 560 9.3 2,810 10.6 4,435
7.4 586 8.4 1,685 9.4 2,935 10. 8 4, 685

Curve well defined except between 8.10 and 10 feet gage height.
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FEstimated monthly discharge of Arimas River at Durango, Colo., for 1903.

[Drainage area, 812 square miles.]

Discharge in second-feet. Run-off.
Total i
Month, ) o acrefeet. | Second-feet Depth in
Maximum. | Minimum. Mean, pe;lsﬂgare inches.

May ... 4,560 1,935 3,241 199, 281 3.99 4. 60
June ..........._.. 1,745 3,685 | 4,129 | 245,692 5.09 5. 68
July - ... 3,997 761 2,446 | 150, 399 3.01 3.47
August ... 854 429 554 34,064 .68 .78
September. . ....___. 672 362 842 32, 251 .66 Ve
October ...__..__.... 429 257 347 21, 336 .43 .50
The period ... ..o il 633,023 | o..o|eiiiaaan

ANIMAS RIVER AT SILVERTON, COLO.

This station was established June 4, 1903, by F. Cogswell. It is
located at the East Fourteenth Street bridge, one-fourth mile north of
the Denver and Rio Grande Railroad station. The gage is a 1-inch
vertical board spiked to the downstream side of the rock-filled crib
pier near the left bank. The Jower end of the rod reads 2 feet.
During 1902 it was read twice each day by Andy Coyle. Discharge
measurements are made from the bridge to which the gage is attached.
The initial point for soundings is the end of the bridge on the left
bank. The channel is straight for 500 feet above and below the
station. The current is swift. There is one channel at low water
and three at high water. At a gage reading of 4 feet the gaging sec-
tion has a width of 53 feet. Both hanks are low and Hable to over-
flow. Cement Creek enters Animas River about 800 feet below the
gage on the left side. Red Mountain Creek is tributary to Animas
River on the left side about three-fourths of a mile below the gaging
station. No bench marks have been established, as the station was
abandoned October 31, 1903.

The observations at this station during 1903 have been made under
the direction of M. C. Hinderlider, district hydrographer.
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Discharge measurements of Animas River at Silverton, (olo., in 1903.
Date. Hydrographer. h%iagglst. Discharge.
Feet. Second:feet.
Juned ... .oo.i... F. Cogswell ... .......... 3.90 527
June 25 .. ifeaaas do ool eeens 4.35 847
July 24 eio s 1 N 3.30 216
August 15 ..o ..o ... do ool 2.90 65.
September 9 ... _..|..... 6 o S 3.10 98
October 7. . oo e & 1 S, 2. 80 44
November 4 .. ..oooieioaifoaaan (& 0 S 2.70 51
Mean duily gage height, in feet, of Animus River at Silverton, Colo., for 1903.
Day. June. | July.| Aug.|Sept.| Oct. Day. June. [July.| Aug. ‘ Sept.| Oct.
4.30 | 3.15 | 2.80 | 2,90 || 17 .ot 4.55 | 3.85 | 2.95| 2.90 | 2.80
4.15138.05|2.85 | 2,90 || 18. ..o it 4.45 [ 3.60 | 2.90 | 2.95 | 2.80
3.8518.15]2.90 ) 2.9 || 19. ... ... 4.45 1 3.50 | 2,90 2.90 | 2.85
3.80 [ 3.05 | 2.85 | 2.90 J14.85(8.50 | 2.90| 290 | 2.8
3.80 | 3.05 | 2.90 | 2.90 4.50 [ 3.45 12,90 [ 2.90 | 2.75
3.8518.06(38.00|2.75 | 22 ... ... 4.30 [ 3.40 | 2.90|2.90 | 2.75
4.10 [ 8.00 [ 3.16 | 2.70 || 23. .. . ciiaiiiat 4.50 | 3.40 | 2.90 | 2.90 | 2.70
1,00 | 3.00 1 3.10 | 2.85 || 24...o.ioviieio. 4.50 | 3.40 | .05 | 2.90 | 2.70
8.90 | 3.00 | 3.05 | 2.80 || 25 ... i iiiiinann. 4.4513.30 13.00 2.9 | 2.7
3.90 | 3.00 | 3.00 | 2.80 3.80 | 3.00 | 2.90 | 2.70
3.85 | 3.00 | 3.00 | 2.50 3.30 | 2.90 | 2.90 | 2.70
3.75 | 3.00 | 3.05 | 2.80 3.25 | 2.90| 29 2.60
3.60 | 2.95 | 3.00 | 2.80 3250290290 | 2.65
3.60 | 3.00 | 3.00 | 2.80 3.20 | 2.85|2.90 | 2.75
3.55 8.00 | 3.00 [ 2.8 3.15 ) 2.80 {...... 2.70
3.80 | 2.95 | 2.90 | 2.80

aRain.

Rating table for Animas River at Silverton, Colo., from June 4 to December 81, 1903.

h(g%glft_ Discharge. h(gf}gg}ft' Discharge. hgiagg]ft' Discharge. h‘i?ggﬁt. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet, Second-feet. Feet, Second-feet,
2.6 15 3.2 159 3.8 460 4.4 883
2.7 27 3.3 201 3.9 528 4.5 954
2.8 43 3.4 246 4.0 599 4.6 1,025
2.9 64 3.5 295 4.1 670
3.0 20 3.6 346 4.2 741
3.1 122 3.7 400 4.3 812 |
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Estimated monthly discharge of Animas River at Silverton, Colo., for 1908.

[Drainage area, 66 square miles.]

Discharge in second-feet. Run-off.
Total i

Month. ac?'e-feleg. Second-feet Depth in

Maximum. | Minimum. Mean. per square in%h es

mile. N
June4-30........._. 990 564 795 42,575 12. 05 12.10
July ..ol 812 140 382 23, 488 5.79 6.67
August ... 140 43 84 5,165 1.27 1.46
September.......... 140 43 75 4,463 1.14 1.27
October _._..._..... 64 15 41 2,521 .62 .71
The period .. .j ... . ool 78,212 | o feeeaas

FLORIDA RIVER NEAR DURANGO, COLO.

During 1899 work was being done on a large storage project near
the head of the river, and on this account a gaging station was estab-
lished by A. L. Fellows, May 19, 1899.

Information derived at this point is of importance, as it is desired
that the excess water of this stream shall be made available by means
of storage reservoirs in the upper part of this drainage basin, Much
valuable land can be irrigated if this water is properly conserved. The
gage is located at a wagon bridge at Stewart’s ranch, which is about 6%
miles east of Durango, and is reached by driving. The gage rod con-
sists of a vertical 4-inch strip, 74 feet long, graduated to feet and
tenths and spiked to the east abutment of the bridge. The station
was discontinued during 1900, but daily observations were resumed
April 1, 1901. It is read twice each day by Mrs. Annie Stewart. Dis-
charge measurements are made from the downstream side of the single-
span highway bridge to which the gage is attached. The bridge makes
an angle of 75° with the direction of the current, and is marked on the
downstream side at intervals of 5 feet. The initial point for sound-
ings is the inside edge of the abutment on the right bank, downstream
side of the bridge. The channel is straight for 200 feet above and
below the station. The right bank is high and will overflow only at
very high water. The left bank is low and subject to overflow. Both
banks are covered with brush. The bed of the stream is composed of
gravel and bowlders, and is probably permanent. The bench mark
established and verified April 15, 1901, consists of a spike in an 8-inch
cottonwood stump 50 feet south of the gage rod. Its elevation is 5.86
feet above the zero of the gage.

The ohservations at this station during 1903 have been made under
the direction of M. C. Hinderlider, district hydrographer.
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Discharge measurements of Florida River near Durango, Colo., in 1903.

Date. Hydrographer. hgiagglft. Discharge.

Feet, Second-feet.
May 15 ..ot F. Cogswell........... ceeaeen 3.80 844
June 6.l Ao oo 3.40 716
June 27. . L. iil]oaa.. [ F RN aen 3.2 677
July 27 ... RN PR do....... e eeee 1.60 95
August 17. ... o... do oo 1.00 25
September 8 ... ..o o]oaa.. A0 eereieecciaaeaan R 2.05 182
October 5. . ... [ s RN 1.20 33
November2...... ... . ... |..... [ 1o .70 6

Mean daily gage height, in feet, of Floride River near Durango, Colo., for 1903.

Day. Apr. | May. { June., | July. | Aug. | Sept. Oct.

L eiiecceeiiseiieeae e 2.10 2.60 3.7 2.70 1.00 0.80 1.10
2 R 2.00 2.70 3.85 2.50 .95 .95 1.15
R PR 1.35 2,75 3.40 2.40 .95 1.10 1.10
PP 1.30 2.80 3.25 2.10 .90 1.00 115
B et iateeeeiiieiiaa e 1.50 2.85 3.10 2,00 .85 .95 1.20
Bt eieimeieaaaaan 1.40 2,90 3.40 1.75 .90 1.456 1.15
e et iee e ameateitre e 1.45 3.05 3.40 1.75 .86 1.95 1.10
B ieeteeieeeeeeeeeea s 1.65 3.06 3.40 1.95 .7 2.00 1.10
R 1.90 3.15 3.40 1.85 .75 1.70 1.10
L R 1.95 3.20 3.256 1.85 .7 1.50 1.05
3.30 3.35 1.70 .70 1.40 1.00

3.45 3.50 1.65 .80 1.60 1.00

3.60 | - 3.66 1.50 .76 1.50 .90

3.70 3.80 1.50 .70 1.456 .90

3.70 3.65 1.45 .85 1.40 .90

3.50 3.65 1.85 .86 1.30 .90

3.25 3.75 | «2.05 .95 1.30 1.15

2.95 3.90 2.10 .90 1.20 1.40

2,60 3.60 1.86 .90 1.20 1.36

2.20 3,60 1.80 .95 1.15 1,30

2.15 3.50 1.80 .90 1.10 1.25

2.15 3.50 1.65 .85 1.10 1.20

2.15 3.60 1.55 1.00 1.10 1.00

2,15 3.60 1.40 110 1.10 .90

2.15 3.50 1.25 1.05 1.10 .90

2,25 3.40 1.15 1.05 1.00 .80

2.45 3.35 1.56 1.05 1.06 .80

2.35 3.15 1.45 .9 1.05 .70

2.30 3.00 1.25 .90 1,16 .70

2.90 2.90 1.15 .85 1.10 .60

3.30 |.eainnn. 1.05 80 |oeeaans .60
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Rating table for Florida River near Durango, Colo., from January I to December 31, 1903.

1

h(e;{lgglft. Discharge. hgiaglft. Discharge. hE?gg}ft. Discharge. hgiagghet. Discharge.
Feet, Second-feet. Feet. Second-feet. Feet.” | Second-feet. Lect. Second-feet.
0.6 5 1.5 79 2.4 269 3.3 645
.7 6 1.6 95 2.5 300 3.4 697
.8 9 1.7 112 | 2.6 336 3.5 751
.9 14 1.8 129 |1 2.7 375 3.6 809
1.0 21 1.9 148 ‘ 2.8 417 3.7 872
L1 29 2.0 169 2.9 460 3.8 941
1.2 39 2.1 191 3.0 504 3.9 1,012
1.3 51 2.2 215 3.1 549
1.4 64 2.3 241 \ 3.2 596

Curve fairly well defined.

Estimated monthly discharge of Florida River near Durango,

[Drainage area, 136 square miles.]

Colo., for 1903.

Discharge in second-feet. Run-oft.
Total i

Month. ‘ ac(l)'e%feleg. Second-feet | p oy 51

Maximum. | Minimum. Mean. per square in]ghes

niile, -
April. ... 356 51 181 10, 770 1.33 1.48
May _............ 872 203 455 | 27,977 3.34 3.85
June ... 1,012 460 745 44,331 5.48 6. 11
July ... 375 25 127 7, 809 .93 1.07
August . oo.o.o... : 29 6 15 922 L1 .13
September.._._._.. 169 9 52 3, 094 .38 42
October .......... 64 5 25 1,537 .18 .21
The period. .. .| oo it 96,440 | o feeeaaan
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LOS PINOS RIVER AT IGNACIO, COLO.

The station was established April 22, 1899, by A. L. Fellows, at
the request of the Commissioner of Indian Affairs, for the purpose of
ascertaining the quantity of water available for irrigation along the
stream. It is located at the wagon bridge at Ignacio, the subagency
of the Southern Ute Indian Reservation, 2 miles north of the Denver
and Rio Grande Railroad station. The rod is a vertical 2 by 4 inch
timber, 10 feet long, spiked to the bridge, the marks being strips of
brass securely nailed to the post.

The gage is read twice each day by John Wesch, the clerk at the
Indian agency. Discharge measurements are made from the down-
stream side of the 4-span highway bridge, to which the gage is attached.
The initial point for soundings is the end of the right abutment at
the downstream side of the bridge. The channel is straight for a
considerable distance above and below the station, and is 114 feet
wide between bridge abutments. The current is swift. The banks
are not high, but are not liable to overflow. The bed of the stream is
composed of gravel, free from vegetation, and fairly permanent.
Bench mark Ne. 1 is the 8-foot mark on the gage rod, which is level
with the top of the lower end of a 6 by 8 inch timber protruding
downstream from the pier on the right-hand side. Bench mark No.
2, placed April 7, is an iron bench-mark post set 30 feet northwest
from the northwest corner of the bridge, its top being 7.64 feet above
the zero of the gage.

The observations at this station during 1903 have been made under
the direction of M. C. Hinderlider, district hydrographer.

Discharge measurements of Los Pinos River at Ignacio, Colo., in 1903.

Date. Hydrographer. Gage height.l Discharge.

l
. Feet. Second-fect.
April 183 ... .o F. Cogswell. ... ... ......... 3.20 385
May 16 . oo A0 o 5.20 2,239
Juneb. ...l [ Lo T 4.90 2,059
June 26 . ..o el [ (0 Y 5.10 2,245
July 25 . el do ol 3.10 426
August18. ... oili.s do ool 2.20 87
September 7 . ... ... ._..|..... Ao oo 3.95 1,079 -
October 6...... I I A0 e 2.60 177
November 3 ... .. ... feo.. 4 T J 2.30 93
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Mean daily gage height, in feet; of Los Pinos River at Ignacio, Colo., for 1903.

100.

Day. Apr. | May. | June. | July. | Aug. | Sept. Oct.
4.00 5,55 4.60 2.6 2.56 2.70
4,06 5.70 4.55 2.55 2.55 2.70
4.26 5.50 4.35 2.556 2.80 2.70
4,40 5.30 4.20 2.585 2.70 2.70
4.45 4.90 3.9 2.50 2,66 2.60
4.65 5.20 3.86 2.50 2.86 2,60
5.06 5.20 3.80 2.50 3.80 2.60
5.15 5.20 3.85 2.45 3.65 2.60
5:20 5.00 3.70 2.40 3.40 2.60
5.20 4,95 3.7 2.40 3.16 2.58
5.30 5.15 3. 60 2.40 3.00 2.53
5.30 5.30 3.56 2,40 3.10 2,50
5.30 5.15 3.45 2.40 3.06 2.50
5,45 5.20 3.4b 2.35 3.00 2,50
565 | 5.15| 3.45| 2.35| 2.90 2.50
5.25 5.15 3.75 2.35 2.70 2.50
4.95 5,40 3.85 2.30 2.80 2.50
4.55 5. 60 3.7 2.30 2.80 2.50
4,20 5.40( 38.50| 2.25| 275 2.48
4,06 | 5.20| (@) 2,20 2.70 2,48
4,05 5,25 leuaan.n 2.20 2.70 2.43
3.85 5,15 [-eunnn.. 2,40 2.70 2.43
3.85 5.40 {-ennn... 2. 80 2.65 2,40
3.75 [i % 15 P 2,80 2.66 2.40
3.7 5.15| (a) 2.85 | 2.60 2.40
3.8 5,10 |.ae.an.n 3.056 2.60 2.40
3.90 5.05 f........ 3.20 2.60 2.40
3.85 4.65 |oaao.a 2.95 2.60 2.40
3.95 4.70 |.caeannn T 2.80 2.65 2.40
4.55 4.65 [.... ... 2.656 2.70 2,40
5.85 [-eurnnnn (@) 2,55 |eencnnnn 2.40
aQbserver absent.
Rating table for Los Pinos River at Ignacio, Colo., for 1903.
hgiaéghet. Discharge. h(é?gg!'?t. Discharge. h(é?gglft. Discharge. hg% <. | Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Seconq-feet.

2.2 80 3.1 372 4.0 1,180 4.9 2,008

2.3 98 3.2 444 4.1 1,272 5.0 2,100

2.4 118 3.3 536 4.2 1, 364 5.1 2,192

2.5 142 3.4 628 4.3 1,456 5.2 2,284

2.6 170 3.5 720 4.4 1,548 5.3 2,376

2.7 203 3.6 812 4.5 1,640 5.4 2,468

2.8 239 || 8.7 94 | 4.6 | 1,782 | 55 | 2,560

2.9 279 3.8 996 4.7 1,824 5.6 2,652

3.0 322 3.9 1,088 4.8 1,916 5.7 2, 744
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Estimated monthly discharge of Los Pinos River at Ignacio, Colo., for 1903.

[Drainage area, 450 square miles.]

Discharge in second-fget. Run-off.
Total i

Month. Moxi Mini . et | Second-feet Depth in

ximum, . . T T s

aximu nimum ean pe u?i ga (] inches.

April 13-30......... 1, 364 489 840 | 29,990 1.87 1.25
1 2 A 2, 606 950 | 1,685 | 103,607 3.74 4.31
June ... .......... 2,744 1,778 2,267 | 134,896 5.04 5.62
July 1-19@ . _....... 1,732 674 | 1,030 | 38,817 2.29 1.62
August ... ... .. 444 80 163 10, 022 .36 .42
September.......... 996 156 289 17,197 .64 .71
October ............ 203 118 148 9, 100 .33 .38
The period. ... 2,744 80 |ooeene-en 343,629 | ..olleaaaaaol

aJuly 20-31, observer absent.

DOLORES RIVER AT DOLORES, COLO.

This station was established June 25, 1895, by A. P. Davis, assisted
by F. Cogswell. It is located at the footbridge, one-half mile east of
Dolores, Colo. The gage is a vertical 2 by 6 inch board spiked and
bolted to the left abutment of the bridge. It is read twice each day
by Mrs. Mary D. Smith. Discharge measurements are made from
the downstream side of the single-span footbridge to which the gage
is attached. The initial point for soundings is the left abutment on
the downstream side. The channel is straight for a considerable dis-
tance above and below the station. Both banks are high and are not
liable to overflow. The bed of the stream is composed of gravel and
is not subject to much change. The bench mark is a nail in the base
of a cottonwood tree 18 feet southwest of the gage. Its elevation is
15.57 feet above the zero of the gage. This bench mark was verified
April 15, 1901. .

The observations at this station during 1903 have been made under
the direction of M. C. Hinderlider, district hydrographer.
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Discharge measurements of Dolores River at Dolores, Colo., in 1903.

Date. Hydrographer. h(e;i};%let. Discharge.

' Feet. Second-fert.
April 11 .____. e F. Cogswell.. ... .......... 3.40 392
May 18 . e AO e 5.30 2, 362
June 2. .. iill]eea- do -.... memcemememaan 5. 35 2,461
June?23...... F P P [ (o T 5.10 2,105
July 22 ol o 1 3.50 431
August13. ... o ..illi... AO e 2.90 125
September 4 ... ... o lol.C A0 e 2,95 124
October2 ... ... o o... [ (o S 2.8b 103
October 30 .. ..o oo |t [ 1 T 2.70 53

Mean daily gage height, in feel, of Doloves River at Dolores, Colo., for 1903.

Day. Apr. | May. | June. | July. | Aug. | Sept. Oct.
e e 3.55| 460 52| 47| s10| 2900| 280
470 5.40| 475 S.10| 2.80| 2.80
£90| 520 4.70| 8.00. 2% | 2.9
5.05| 515 420 3.00| 3.00| 2.9
5.10| 5.15| 4.10| 8.00| 3.00| 2.8
5.10| 4.85| 8.90| 3.00| 8.10| 280
5.15| 510| 3.80 3.00| 3.65| 2.80
5.20| 52| 395 8.00| 3.3 | 280
5.30| 5.25| 4.00| 3.00| 815| 2.8
520 6540| 3.95| 3.00| 310 2.80
5.25| 5.40| 87| 3.00| 300 2.8
530 545| 870 3.0 310 2.8
540 | 560 860 295, 810| 2.8
5.50 | 5.65| 3.60| 2.90| 3.05| 2.5
535| 540| 85| 29| 8.00| 20
6.30| 5.35| 3.95| 290| 8.00| 2.8
450| 555| 400, 29| 800| 270
430 560, 3.8 | 200, 29| 270
4.30| 5.35| 3.55| 29| 29, 270
4.35| 510| 850 =290| 29| 270
445| 510 850| 29| 28] 2.7
495 510 850 29| 2.8 | 2.7
415 505 3.40] 29| 2.80| 270
415 510 3.40| 29| 29| =270
42| 5.05| 330 2090 29| 270
4.55| 500 3.25| 29| 2.8 | 2.7
445 500 3.40| 29| 2.80| 2.7
4.35| 4.8 | 3.30| 29| 28| =270
4.50| 4.80| 8.20] 290| 2.8 | 270
4.80| 4.8 3.20| 29| 28| 2.7
5.15 |oeunnnnn B10| 290 2.65
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Rating table for Dolores River at Dolores, Colo., jor 1903.
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h%{’glft. “ Discharge.

Feet. } Second-feet.
2.6 | 35
2.7 53
2.8 80
2.9 116
3.0 158
3.1 206
3.2 258
3.3 314

h(e.iggglft. Discharge. h(g?gglft. Discharge. h%ia;ggl?t. Discharge.

Feet, Second-feet. Feet, Second-feet. Feet. Second-feet.
3.4 376 4.2 1,046 5.0 1,980
3.5 444 4.3 1,148 5.1 2,110
3.6 518 4.4 1,254 5.2 2,240
3.7 596 4.5 1, 364 5.3 2,370
3.8 678 4.6 1,478 5.4 2, 500
3.9 764 1.7 1,598 5.5 2,630
4.0 854 4.8 1,722 5.6 2,760
4.1 948 4.9 1, 850 5.7 2,890

Estimated monthly discharge of Dolores River at Dolorcs, Colo., for 1903.

[Drainage area, 524 square miles.]

Discharge in second-feet. Run-off.
Total i
Month. ) o ac(;e%felent. Second-feet Depth in
Maximum, | Minimum. Mean. peinsﬁgfxre inches.

April. .o . ... 1,478 206 629 37,428 1.20 1.34
May -ccoeiiaanaaan 2,630 997 1,754 107, 849 3.35 3.86
June .. .. ... ... 2,825 1,722 2,255 | 134,182 4."30 4. 80
July . ............ 1, 660 206 662 | 40,705 1.26 1. 45
Aungust . ... ... ... 206 116 137 8, 424 .26 .30
September.___..___. 557 80 155 9, 223 .30 .33
October ._.......__. 116 43 h 4, 366 14 .16
The period ... ..o o 42,177 |- eeaoa
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MISCELLANEOUS DISCHARGF. MEASUREMENTS IN THE SAN JUAN RIVER
DRAINAGE BASIN, COLORADO.

The following miscellaneous discharge measurements were made in
the San Juan drainage basin in 1903:

Miscellaneous discharge measurements in the San Juan drainage basin, 1903

Date. Stream. Locality. h(é?gglgt. ch];i‘g .
Feet, | Sec. feet.
June 4| CementCreek......................| Silverton, Colo «...cooevieeimiaaeei]ornnnnns 161.0
169.0
July 54.0
Aug. 28.0
Sept. 16.0
33.0
Oct. 24.0
Nov. 20.0
Apr. 56.0
May 86.0
June 53.0
22.0
July 10.0
Aug. 2.6
Sept. 6.4
Oct. 5.6
Nov. 2.5
June 389.0
633.0
July 242.0
Aug. 99.0
Sept. 129.0
Oct. 59.0
Nov. 40.0
Sept. U s o YN I 32,0
Road bridge 2 miles above Ironton, |........ 22.0
Colo.
At bridge one-half mile below How- {........ 26.0
ardsville.

GUNNISON RIVER AT WHITEWATER, COLO.

This station was established by J. E. Field, April 10, 1902, at a new
wagon bridge constructed by the State of Colorado at a point about
half a mile above the railroad station at Whitewater, on the Denver
and Rio Grande Railroad. During 1895, 1897, and 1901 incomplete
series of gage heights were obtained at this point, but the station
was not regularly established until 1902. Tt was intended that this
station should take the place of the one formerly maintained on the
Gunnison at Grand Junction. The latter station was abandoned on
account of inaccuracies that could not be overcome. They were
mainly due to the fact that high stages of water in Grand River
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affected the gage rod in the Gunnison, and that the stream bed was
partly filled with great bowlders, making accurate gaging inipossible.
The wire gage is attached to the guard rail on the downstream side of
the bridge in the middle of the right span. The length of the wire
from the end of the weight to the marker is 25.1 feet. It is read
twice each day by James Page. Disﬁharge measurements are made
from the downstream side of the two-span highway bridge to which
the gage is attached. The initial point for soundings is the end of the
bridge on the right bank. The channel is straight for several hun-
dred feet above and below the station. It is broken by the center
pier of the bridge. The right bauk is high, and unot liable to over-
flow. The left bank will overflow at very high stages. The bed of
the stream is composed of howlders and sand, with stone riprap on
the left of the channel. There is a|deposit of mud and silt at low
water. No bench marks have been es!tablished.

The observations at this station during 1903 have been made under
the direction of M. C. Hinderlider, district hydrographer.

Discharge measurements of Gunnison River at Whitewater, Colo., in 1903.

Date. Hydrographer, (tage height.| Discharge.

. Feet. Sccond-feet.
April 10 ..o o Lll.. F. Cogswell. -l ............... 4, 90 1, 653
May 10. e do ...... ﬁ _______________ 970 10, 164
MAY 80 do ..., . | 7.95 6,197
June 19 .. Lieileaaes [ (o R E 11.25 15,111
July 8. oo QO o ‘1 7.30 4,841
August 10 - . LlljioLs AO e : 4.05 1,006
September 1 ... .. . . ... ..... do ...... e 3.90 872
September 29 . ..............|[..... A0 - 400 864
October 24 .. .. ..o ... ..... do o ' 3.85 723
November 28 ... .. ...l ... A0 et 4.15 889

]
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Mean daily yage height, in feet, of Gunnison River at W hitewater, Colo., for 1903.
Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
7.50| 9.15| 9.16| 7.06| 8.95| 3.95| 3.90 ’ 4.00
7.60 | 9.70 | 9.05| 6.70 ( 3.8 3.95| 3.90 | 4.00
7.85110.05| 8.90( 6.15| 8.80 | 3.80| 3.90, 3.90
8.05 | 10.30 | 8.65, 5.5 3.95| 3.80| 400 ‘ 3.90
8.45(10.10 | 8.40| 5.10{ 4.10] 3.90 | 3.95 3. 80
8.8 | 9.75| 7.60 , L70| £00] 4,00| 3.90| 3.8
9,06, 9.80 | 7.15| 4.15] 4.20| +.10| 3.80 ‘\ 3.90
9.10 | 10.10 | 6.95| 3.90 | 430 | 4.10| 3.8%0, 3.90
9.45 | 10.40 | 6.85, 4.05) 4.45] 4.20) 3.20 l 4.00
9.65 | 10.55 | 6.65 | 405 | 4.65| 4.30| 3.%0 \ 4.05
9.85 | 10.75 | 6.95| 400 | 495 ] 420 | 3.% 1 410
9.75 |a10.85 | 7.00; 4.00| 5.30 | L.20 | 3.90 l 4.00
| 9.75 | 11.50 [ 6.95| 4.00| 5.85| L1011 3.90 4. 00
G 4,65 | 10.10 | 12,05 | 6.80 ) 4,00} 5.10| 4.00, 4.00 3.90
15 | 470 10.60 | 12.05 | 6.80 | 400 5.00 | 400 3.9 | 3.90
36 e " 475 (10,75 | 1210 | 6.90 | 4.00{ 4.9 | 4.00| 3.9 3.90
L e I 4.90 | 11.00 ; 11.95 | 7.10 1 4.00 | 4.85! 3.95| 38.80 ! 3.90
10.50 | 11.75 | 7.40f 4.00 | 4.80 | 4.00 | 3.80 [ 3.80
9.45 {1145 | 7.05) 4.15| 4.70| L.10| 3.80| 3.80
8.85 | 11.00 | 6.95| 430 | L70| L10| 370 | 3.80
8,25 10.80 | 6.80| 4.20 | 4.60| .00 | 3.65 | 3.90
8,10 | 10.50 | 6.65| 4.25| 460 | 4.00| 3.70 | 400
8.00 | 10.35 | 6.85 | 4.85| 4.50 | 3.90 | 3.90, £.00
7.70 1 10.10 | 6.95} 415 £40] 3.80 435 3.90
7.40 | 9.80 | 7.25| 3.95| 4.30| 3.80| 420 | 3.90
7.50 | 9.70 |b7.85| 3.80 | 4.20| 3.90 | 430| 3.80
7.80 | 9.60 | 7.60 | 3.95| 4.20| 4.00| 4.40| 3.80
7.80 | 9.55 | 7.55; 4.20| L10| 400 | 430 3.90
7.90 | 9.45 | 7.50 | L05( 4051 L£00| 4.20 3.80
8.00| 9.30| 7.40| 4.00| 4.00| 3.90| 4.05| 3.70
8.55 |.a.o.. 7.30 | 400 ....... 3.90 [....... 3.70

@ Heavy rain.

b Waterspout 10 miles east.

Rating table for Ghunnison River at Whitewater, Colo., from April 1 to December 31, 1908.

Gage

Feet.
3.6
3.7
3.8
39
+.0
4.1
4.2
4.3
4.4
1.5

height.

Discharge.

Second-feet.

600
70
740
810
890
970
1, 050
1,130
1,210
1,290

h(gi&gglft. Discharge. hgi&gglft. Discharge. \| h%?gglft Discharge,
Feet. /\Pmnd -feet. Feet. Second-feet. ) Feet. Second-fect.
1.6 1, 380 8.2 3,190 | 8. 7,240
4.7 1,470 6.4 3, 480 9.0 8, 400
4.8 1,560 6.6 3,780 9.5 9, 640
19 | 1,660 6.8 | 408 | 10.0 | 10,970
5.0 1, 760 7.0 4,390 10.5 12,420
5.2 1,970 7.2 4,710 11.0 13, 980
5.4 2,185 7.4 5, 040 11.5 15, 635
5.6 2,415 7.6 5, 400 12.0 17,430
5.8 2, 665 7.8 5, 790 12.1 17, 810
6.0 2,925 8.0 6,190
)
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Estimated monthly discharge of Gunnison River at TWhitewuter, Colo., for 1903.
[Drainage area, 7,868 square miles.]

Discharge in second-feet. Run-off.
Month. ﬂrl‘;(f)gfleielé- Second-feet ;
Maximum. | Minimum. | Mean. per square Ii)ggﬁlé;n
mile,

April ... . .. .. 5,790 670 2,263 | 134,658 0. 288 0.32
May................ 13, 980 5,040 8,163 | 501,923 1. 037 1.20
June ... ...... 17,810 8,768 | 12,545 746, 480 1.594 1.77
July ..ol 8, 768 3, 8565 5,132 | 315,554 . 652 .75
August ... ... ... 4,470 740 1,312 80, 672 .167 .20
September.....____. 2,130 740 1,284 76,403 .163 .18
October __._.._..__.. 1,130 740 890 54,724 .113 .13
November .......... 1,210 635 844 50, 221 .107 .12
December ..._..._.. 970 670 810 19, 805 .103 .12
The period. . .| oo o i et 2,010,440 | oioio|eaon

UNCOMPAHGRE RIVER AT DELTA, COLO.

This station was originally established April 29, 1903, by W. N.
Sammis, assisted by F. Cogswell. The original station was located
at a highway bridge one-fourth mile above the Denver and Rio
Grande Railroad bridge. The discharge at this point did not include
the mill-ditch waste. On November 17 the station was reestablished
at the Denver and Rio Grande Railroad bridge one-fourth mile
northwest from the Denver and Rio Grande Railroad station. The
new location was selected for the reason that the discharge of the
river at this point includes the mill-ditch waste. The new gage con-
sists of a 2 by 4 inch vertical rod nailed to a 12-inch pile on the down-
stream side of the railroad bridge. It reads from 1 foot to 6 feet.
During 1903 gage readings have heen made twice each day by Michael
O'Rourke. Up to November 17, 1903, discharge measurements were
made at the highway bridge to which the old gage was attached, or hy
wading near the old gage. Discharge measurements are now made
from the railroad bridge at which the new gage is located. The
initial point for soundings is a chisel mark on the east side of the
bridge. The channel is straight for 100 feet above and helow the
railroad bridge. The right bank is high. The left bank is low and
liable to overflow. The bed of the stream is muddy and shifting.
All water passes beneath the hridge at flood stages. The bench mark
is & cross on the top of the lower cord of the bridge over gage rod.
Its elevation is 8.75 feet above the zero of the gage at the railroad
bridge.-

The observations at this station during 1903 have been made under
the direction of M. C. Hinderlider, district hydrographer.
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Discharge measurements of Uncompahgre River ut Delta, Colo., in 1908.

Date. Hydrographer. Gage height.| Discharge.

Feet. Second-feet.
Aprit 29 . oo LLo.LllL W. N. Sammis . _...__........ 3.60 90
May 7. e do oL 3.85 155
May 18- oo s (o 4.55 415
May 27 . llliii.e 6 1o S 2. 60 17
Junel16. ... e do oLl 6. 35 1,768
July 6. ileeaas 6 (o S 3.85 237
July 16 |i.s & (o J 4.55 451
August 110 oo oo ... do ol 2.95 18
September 9 ... ... | AO e } 3.45 63
October 23_._ ... ... ... _|..... do o 1 2.65 4
November 17. ... ... ..o do o.oiiiol.. P 2,30 41
December 27........._...... I. W. McConnell...._........ \ 3.00 151

Mean daily gage height, in feet, of Uncompahgre River at Delta, Colo., for 1903.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. f Dec.
| .

N M PR 3.05| 3.85| 5.26| 3.06| 2.90( 2,93 | 2.65 2.70
2 O AR 2.90 | 3.85 | 5.00| 3.03| 2.90| 2.55| 2.60 2.70
P BN 3.20 1 3.70 | 4.95| 2.95| 2.90} 2.75| 2,65 2.70
RS PO 3.70 | 3.55| 4.68| 2.95| 2,90 2.73| 2.60 2.73
5 PR 3.95| 3.65| 430 | 2.95| 2.85| 2.70 | 2.60 2,73
R P 406 3775 4.20| 2.95| 2.90| 2.70 | 2.60 2.73
405 | 4,20 4.20] 2.95| 3.55( 2.68 1 2.60 2,75
3.95 | 4.40 | 4.28| 2.95| 4.60| 2.65| 2.50 2,73
4,20 | 445 430 2.95| 430 2.65 [ 2.55 2,73
4.256| 470 430 2.95) 3.15| 2.65 “ 2,55 2.78
4,20 | 5,05 | 4.43| 2.95| 3.15| 2.65 ‘ 2.60 2.83
4,00 [ 500, 4.28| 2,95, 400 | 2.656, 2.656 2.95
4.15] 5.65 | +15| 3.00| 3.656| 2,66 | 273 2.98
4.26 | 6.30 | 400 | 3.05| 3.26| 2.65| 2,88 2.98
4.40| 6.85| 400| 3.03| 3.13| 2.65 | 2.70 2,93
R eee--..| 4.55| 6.66| 4.8 3,05| 3.10( 2.65| 2.38 2.88
4% | 6.65| 495 2.98) 3,10 2.65) 2.30 2,88
4,65 6.30| 4.75 ) 2.98| 3,10 2.65| 2.33 3.00
4,00| 6.30| 450} 2.95| 3.10| 2.63 | 2.40 2,93
3.65| 6.20| 428 298| 3.06| 2.60| 2.7 2.83
3.80 | 5.95| 4.10| 298| 3.05| 2.60 | 2.88 3.00
3.15| 5.70| 3.98| 2.95| 3.06| 2.60| 2.83 2.90
3.16| 5.60| 395| 2.95| 3.06| 2.60| 2.80 2.83

3.00| 5.50| 3.95| 8.06| 3.00| 2,60 | 2.75 2,
3.00 | 5.45| 3.8 | 3.06| 2.95| 2,60 2.73 2.85
2.8 | 540 | 3.80| 3.06| 2.8 | 2.60| 270 2,83
2.65| 5.35| 3.85| 3.00| 2.75| 2.60| 2.70 2,88
2,60 | 5,26 3.60 | 2.95| 275! 2.60| 2.70 2.88

2,45 | 540 | 8.40| 2.95| 2.68| 2.60 | 2.70 2.
2,60 | 5.40 | 3.20| 2.95| 2.73| 260 270 2.95
2,70 |.o.o... 3.10 | 2.95 |..:.... 2,60 )....... 2.96
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Rating table for Uncompahgre River at Delta, Colo., for May, 1903.
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hg{,ég;?t. Discharge.

Feet. Second-feet.
2.4 13
2.5 15
2.6 17
2.7 19
2.8 22
2.9 26
3.0 31

Gage

height.

Feet.
3.1
3.2
3.3
3.4
3.5

3.6 .

3.7

Discharge. hgingglft. Discharge. h(e;?gg}ft. Discharge.

Second-feet. Feet. Second-feet. Feet. Second-feet.
37 3.8 136 1.5 390
44 3.9 165 1.6 440
53 1.0 197 4.7 495
64 1.1 231 4.8 555
77 4.2 267 1.9 620
93 +.3 305

112 1.4 345 |

A

Rating table for Uncompahgre River at Delta, Colo., from June 1

to November 16, 1903.

h(e;iag%let. Discharge. hgiag = | Discharge. hg'iag v | Discharge. h(é’;?;g;t_ Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. | Feet. Second-feet.
2.6 1 3.7 113 4.8 555 1| 5.9 | 1,368
2.7 2 3.8 136 £9 620 | 6.0 1,451
2.8 5 3.9 165 5.0 685 6.1 1,535
2.9 9 4.0 197 5.1 750 6.2 1,621
3.0 15 4.1 231" 5.2 818 6.3 1,709
3.1 23 4.2 267 5.3 889 6.4 1, 800
3.2 33 4.3 305 5.4 963 6.5 1,892
3.3 45 4.4 345 5.5 1,041 6.6 1, 985
3.4 59 4.5 390 5.6 1,122 6.7 2,078
3.5 75 4.6 440 5.7 1, 204 6.8 2,172
3.6 93 4.7 495 5.8 1, 286 6.9 2,266

Channel raised in fall by deposition of silt.

Estimated monthly discharge of Uncompahgre River at Delta, Colo., for 1903.
[Drainage area, 1,130 square miles.]

Discharge in second-feet. Run-off,
Total i .

Month. ac?'e%feleri. Second-feet Depth m

Maximum. | Minimum, | Mean. per square | S°PLA Y

mile. -
May ............... 525 14 158 9,715 |- 0.140 0.16
June ............... 2,219 52 937 55, 765 . 829 .93
July .o oooiiiillL 854 23 309 19,000 .273 .31
Auvugust ... ... ... 19 12 14 861 . 012 .01
September. ... ... 410 2 51 3,035 . 045 .04
October ............ 11 1 2 123 . 002 .00
November.......... 123 0 40 2, 380 . 035 .04
December .......... 150 90 118 7,256 T .104 .12
The period ... {c.ooooo ool 98,125 | ... oo ..
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UNCOMPAHGRE RIVER AT MONTROSE, COLO.

This station was established April 22, 1903, by A. L. Fellows,
assisted by W. N. Sammis. It is located at the highway bridge west
of Montrose and one-fourth mile west of the Denver and Rio Grande
Railroad. The gage is a vertical 2 by 4 inch timber fastened to the
wing dam 20 feet above the bridge. It is read twice each day by
Thomas Allen. Discharge measurements are made from the highway
bridge and its approaches ou both banks. The initial point for sound-
ings is at the lower cylinder of the bridge on the right bank. The
channel is straight for 300 feet ahove and below the station. There is
but one channel at all stages, broken by two bridge piers at high water.
The right bank is high and composed of earth. The left bank is low
and composed of gravel. Both banks are subject to overflow. The
bed of the stream is composed of gravel. The hench mark consists of
two nails driven into a blaze on the root of a cottonwood tree. The
tree is 50 feet east of the rod. The elevation of the bench mark is
9.965 feet above the zero of of the gage.

The observations at this station during 1903 have been made under
the direction of M. C. Hinderlider, district hydrographer.

Discharye measurements of Uncompuhgre River at Montrose, (olo., in 1903.

Date. Hydrographer. h(giagglft. Discharge.

Feet, Second-feet.
April 22 . ... W.N.Sammis............... 3.40 91
April 24 ool (6 (N 4.10 267
May 4 oo ceaaaaec e O el 4.55 381
May 11 . oo DR (o R 4. 45 344
May 21 .ol QO e 3.70 213
June 3 ..... I R [ (R 4. 45 394
June 10 o 18 (o T 6.25 1,033
June 13 ... .. |, AO e e 7.25 2,381
July 4. ol Ao e 4. 50 428
Avgust 7o oo |ao.. 5 0o Y, 3.10 91
August21..... ... [ P < 1 TN 2.40 10
October 19. ... ..o . . |.... A0 i 2.70 25
October 21 ... ... .. ... .. E.C.Murphy «cccoceaiiaaas 2.68 17
November 13 ... ... ._._.. W. N.Sammis_............_.. 2.90 29
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Mean daily gage height, in feet, of Uncompahgre River «t Montrose, Colo.; for 1903.

Day. Apr. | May. | June. | July.| Aug. | Sept. | Oct. | Nov. | Dec,
3.90| 4.75 | 5.60| 2.8 | 2.20] 3.00 | 2.75 3.10
4,00 4.90 | 5.50( 2.85{ 2,156 3.06 | 2.60 3.15
4,351 4.60| 515! 2.65| 3.00] 3.15 2.60 3.15
4.45) 4.70| 4.50| 2.80| 3.20| 3.20| 260 | 2.95
4,65 | 4.70| 4.50 | 2.85 | 2.40 | 38.05 | 2.55 2,65
4.60 | 510 ] 4.50 | 2.95 |«3.00 | 2.85 | 2.65 2.85
4.60) 5.25  4.70| 3.00 | 4.20 | 2.60 | 275 2,95
4.55 | 5.50 | 4.85) 2.95| 3.95| 2.45| 2.70 3.10
4,761 5.50 | 4.40| 2.90 3.60 | 2.65 | 2.50 2.90
4.45| 6.10 4.951 2.80 | 3.40 | 2.70 | 2.40 2.90
4,35 | 5.85 | 4.90 | 2.60 |[a3.45 | 2.55| 2.40 2.95
4.35| 6,650, 4.75| 275, 3.95| 2556 2.40 3.10
4,60 7.15) 5,00 2.50 3.55 | 2.50 | 2.30 3.06
500 | 6.90! 4.35| 2.55| 3.40 | 2.55 | 2.30 3.15
T (R 5,251 6.60 5.65| 2.65 | 3.40 2.55 | 2.50 3.15
Y (N 540 | 6.45| 5.25| 2.60 | 3.35| 2.55; 2.55 3.40
R PP 550 | 6.40 | 5.75| 2.45| 3.30 ] .2.30 | 2.55 3.35
PR PPN 4,70 ; 6.4 | 5.20, 2.56| 3.15, 2.35 | 2.35 3.20
4.10 | 6.20| 4.75| 2,30 | 3.46 | 2.10, 2.50 3.10
3.80 | 6.40| 4.50 | 2.45| 38.20 | 2.30 | 3.00 3.05
3.70 | 6.10| 4,35 | 2.26 ] 3.00 | 2.40 | 3.10 3.20
3.60 | 6.30 | 4.50 ) 2.35| 38.05| 2.30 | 2.90 2.9
3.55| 6.25| 4.35 | 2.46 | 2.85| 2.30| 2.8 2.85
3.46 6.00| 4.35| 2.75 | 2.90| 2.30| 2.8 2.75
3.45| 6.00| 4.10 | 2.55| 2.90 2.85 ] 2.8 2.85
3.60 | 5.8 4.20| 2.35| 2.8 | 2.30 | 3,00 2.90
3.40 | 5.85 | 4.05| 2.40| 2.70 | 2.40 | 2.90 2.90
3.35 | 6.00| 4.25( 230 280 2.40| 2.9 2.80
3.30 | 6.10| 3.70 | 2.40 |@3.10 | 2.35 | 2.85 2.80
3.3 595] 3.10) 2.35] 2.95| 2.40| 3.00 2.80
3.60 |....... 2.80 1 2.20 |....... 265 [c.iaa.. 2,90
a Rain.

Rating table for Uncompahgre River at Montrose,

Colo., from April 22 to May 18, 1903.

h(i‘iiggﬁt. { Discharge.
—_—
Feet. Second-feet. ‘
3.6 130 !
3.7 152
3.8 176 ’
3.9 201 |
4.0 227
4.1 264

Gage

Feet.
4.2
4.3
4.4
4.5
1.6
4.7

height.

Discharge.

Second-feet.
281
309
338
368

h(eiiagg]:‘t. Discharge.
Fect. Second-feet.
48 | 462
4.9 495
5.0 529
5.1 563
5.2 597
5.3 632

Gage
height.

Feet.
5.4
5.5
5.
5.

-~ &

Discharge.

Setond-feet.
668
706

"
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Rating table fur Uncompahgre River at Nontrose, Colo., from May 19 to December 31, 1903.

h(g?gghot. Discharge, '{ h‘gigﬁt_ Discharge, fi ﬁglgft Discharge. { h(e;iagghet. Discharge.

I T |
Teet. Second-feet, ’ Feet. \‘Sc‘cund-fe'et. ‘ Fect. Swond—‘f&‘t. \‘ Fert. Second -feet. i
2.1 7l 81 84 il 41 306 | 5.4 686 ’
2.9 8 3.9 103 ‘ 1.2 832 || 5.6 754 |
2.3 9 3.3 122 | 43 358 || 5.8 898 |
2.4 10 3.4 3 || 44 385 6.0 912
25 19 3.5 165 " 15 412 || 6.2 1,004
2.6 15 5.6 187 | 4.6 440 ‘; 8. 4 L110 |
27 20 3.7 210 | 47 0, 6.6 1, 250 |
2.8 30 3.8 234 ‘ 1.8 500 6.8 1,436 |
2.9 6 3.9 %8 | 5.0 560 i 7.0 1,712
3.0 65 4.0 282 f\‘ 5.2 622 .2 1 2,200 i

| |

Estimated monthly discharge of Uncompahgre River at Montrose, Colo., for 1903.

[ Drainage area, 565 squarc miles.]

Discharge in second-feet. Run-oft.
Total i |
Month. . . ’ ac(:(:felent. Second-feet Depth in
Maximum. | Minimum. Mean. pet;;gl:ne inches.
April 22-30...___... 383 141 254 4,534 0.45 0.15
May ... 706 122 317 19, 492 .56 .65
June..___.._._.__..._. 2, 060 440 925 55, 041 1.64 1.83
July c.o.ooo..o . 809 30 +45 27, 362 .79 .91
August ... 65 8 22 1, 353 .04 .05
September......__.. 332 8 106 6, 307 .19 .21
October .._......... 103 7 24 1,476 .04 .05
November........_. 84 9 28 1, 666 .05 .06
December .._._..__. 143 18 65 3,997 12 L14
The period ... ........_.|........_. i ........ 121,298 | .. 1| ........
|

UNCOMPAHGRE RIVER AT COLONA, COLO.

This station was originally established April 23, 1903, by W. N.
Sammis, assisted by F. Cogswell. It was located at a highway bridge
one-half mile northeast of Colona, Colo. The gage consisted of a ver-
tical 2 by 4 inch timber spiked to the log abutment on the downstream
side near the left bank. Gage readings were taken twice each day by
Chester Olsen, from April 26 to August 10, 1903. Discharge meas-
urements were made from the two-span bridge to which the gage was
attached. The initial point for soundings was the face of the log abut-
ment on the left bank, at the downstream side. .The channel is straight
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for 100 feet above and 200 feet below the bridge, and the current has
a well-distributed velocity. Both banks are wooded and will overflow.
The bench mark is a nail in a cottonwood tree 6 inches in diameter and
50 feet northwest of the gage. It is marked “B.M.U.S.G.8.” Its
elevation is 9.65 feet above the zero of the gage. On August 2, 1903,
a dam was put in below the station for the purpose of diverting the
water for irrigation. This backed up the water on the gage, and the
station was discontinued August 10. It was reestablished on the same
date by W. N. Sammis, assisted by I. W. McConnell, at Sam S. Ket-
tle’s bridge, about 1 mile south of Colona, Colo. The new gage isa
vertical 2 by 4 inch timber nailed to the center pier of the two-span
bridge, on the upstream side. It is read twice each day by Sam S.
Kettle. Discharge measurements are made from the two-span wooden
highway bridge at which the gage is located. The initial point for
soundings is the face of the right abutment, on the downstream side of
the bridge. The channel is straight for 100 feet above and for 50 feet
below the station. The right bank is low and overflows at high water
for a distance of 130 feet. The left hank is high and rocky and will
not overflow. The hed of the stream is composed of gravel, free from
vegetation, and is shifting. There are two channels at low and at high
water. The bridge has a total span of about 60 feet between abut-
ments. The bench mark is a nail driven in a blaze on a cottonwood
tree. The tree is about 4 inches in diameter, and is about 75 feet
northeast of the gage. The elevation of the bench mark is 4.49 feet
above the zero of the gage.

The observations at this station during 1903 have been made under
the direction of M. C. Hinderlider, district hydrographer.

Discharge measurements of Uncompahgre River at Colona, Colo., in 1903.

Date. g Hydrographer. Gage height.| Discharge.

. Feet. Second-feet.
April 25 .. ... .. ... W. N, Sammis . .....oomeaao.. 3.25 387
May 4. iiii|eeaas [ L 3.40 480
May 11. .. i |eaaas [ 0 A, 3.50 554
May 16 . iifeaaas G T S, 3.85 901
May 23. . iiiea- do ool 3.00 337
Juned o lliii.. dO oo 3.70 764
June 11 «oooooooin L A0 o 3.90 1,110
August3. ..o ... AO o 2.60 284
August 10. .. ..o ..o l. JY's (s RN 2.70 191
September 4 .. ... ... .. QO oo aaaan 2.60 220
Do e AO e 2.70 206
October 20.. .. ... ... |ooo-- do oo 2.50 106
November 10 - ... ... _.|..... A0 e e 2.50 99
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Meai daily gage height, in feet, of Uncompahgre River at Colona, Colo., for 1903.

100.

Day.

Apr. | May.

‘ Nov. | Dee.

3.15

....... 3.90

....... 3.20
....... 3.15
....... 3.00
3.00
3.00
3.00
3.00

3,35 2.95

3.30 | 3.10

3.1 | 3.30
_______ 3.35

June.| July. | Aug. } Sept.‘ Oct.
|

3.80 2. 90 2.20 !
3.60 | 2.8 | 2.20
3.7 | 2.75| 220 |a
370 | 2.8 | 2.2
3| 24| 215
290 | 240 215
£00| 2,65 2.15 |a
400 265 210
Lo | 2| 210
£00| 266 5210
3.05| 270 270

cs.95| 2.65| 260

cs36 | 256 260
3.5 | 2.55 | 2.60
3.95 {e2.55 | 2,50
3.85 [c2.75 | 2.50
3.85 [c2.85 | 2.50

| 3.95 2,60 2,50

| 875 250 | 2.50
3.65 | 2.50 | 2.50
3.65| 2.50 | 3.50
375 | €2.80 | 2.50
3.55 [¢2.50 | 2,50
3.95 | 2.45 |e2.70
3.95 | 2.45| 2.60
395 | 2.45] 2.60
3.35 2.35 2.60
3.2 | 2.35| 2.60
3.95 | 2.30| 2.60
3.20 | 2.30| 2.60

....... 230 | 2.0 1.

2,50 ' 2.60
2.50 | 2.60
3.20 | 2.60
2,70 | 2.60
2,80 | 2.60
2,80 | 2.60
3.65 1 2.60
3.00 2,60
2.80 | 2.60
2,80 2.60
2.80 | 2.60
2,90 | 2.60
2.80 | 2.60
2,80 | 2.60
2.80 ) 2.60
2.80 | 2,55
2.80 [ 2.50
2,80 | 2.50
2.30 | 2.50
2.80 | 2.50
2.70 | 2,50
2,70 | 2.50
2,70 1 2.50
2,70 | 2.50
2,70 | 2.50
2,70 | 2,50
2,60 | 2.50
2,601 2.50
2,60 | 2.50
2.60 | 2.50
...... 2.50

10190 1910 101010 1 0 1
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3.00
3.00
2.90
2.90
2.90
3.00
3.30
3.00
3.00
3.00
3.30
3.00

a Heavy rain.

b0ld station abandoned on account of unfavorable conditions,
mile upstream from old station.

cRain,

New station established about 1
Ohservations at new station commenced on August 10.

Rating table for Uncompahgre River at Colona, Colo., from April 26 to June 30, 1903,

!
| h(é{&gift' Discharge. h(é?gglft. Discharge. “ hgiaggtft. Discharge. h(giaggt?t. Discharge.
Feet, Second-feet, Feet, Secondfect, Feet. Second-feet. Feet, Second-feet.
2.9 301 3.3 429 3.7 727 4.1 1,280
3.0 323 3.4 480 3.8 860 1.2 1,420
3.1 351 3.5 542 3.9 1,000 4.3 1,560
3.2 386 3.6 622 | 1.0 1,140 4.4 1,700

Table for station one-half mile northeast of Colona.

August 10, 1903, owing to water backing up on gage rod from dam below.
for remainder of year were taken at Kettles Crossing, 1 mile above this station.

This station was abandoned

Discharges
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Rating table for Uncompahgre River at Colona, Colo., from July 1 to August 10, 1903.

| .
h(e;?gglft. Discharge. h(e;iagg}ft. Discharge. h(e'fggﬁ)t. Discharge. hce;;iggt?t. Discharge.

!

Feel. Second-feet. ‘ Feet. Second-feet. Feet. Se(‘ond»fed.. Feet. Second-feet.
2.0 1% | 2.4 231 2.8 283 3.2 386
2.1 199 2.5 243 2.9 301
2.2 209 2.6 255 3.0 323
2.3 220 2.7 268 3.1 351

Discharges from July 1 to Aungust 10, inclusive, are approximate. They depend
upon a single measurement the gage height of which is somewhat approximate.

Rating table for Uncompahgre River at Kettles Crossing, near (olona, Colo., from August
11 to October 31, 1903.

Discharge, ! hce*;?g%let

Gage
height.

Gage

hei ght Discharge. Gage

height.

Discharge. Discharge.

Feet. Second-feet, Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.

2.2 30 2.6 149 3.0 341 3.4 533
2.3 46 2.7 197 3. 389 3.5 581
2.4 69 2.8 245 3.2 437 3.6 629
2.5 102 2.9 293 3.3 485 3.7 677

Measurements were made between 2.50 and 2.70 feet gage height. Above and below
these limits curve and table are approximate.

Estimated monthly discharge of Uncompuhgre River at Colona, Colo., for 1903.

[Drainage area, 433 square miles.]

Discharge in second-feet. Run-off.
. Total i
Month. . » acre-feet. | Second-feet Depth in
Maximum, | Minimum, Mean, pel;{qlgfue inches.

April (5 days) ...... 454 368 422 4, 185 0.974 0.18
May oo, 1,210 312 559 | 34,372 1.201 1. 49
June ... ... 1,630 386 834 49, 626 1.926 2.15
July cocecaiaaaaicn 301 .220 252 15, 495 . 582 .67
August - coooiaaaan. 209 102 156 9, 592 . 360 42
September......__.. 653 102 236 14, 043 o 545 .60
October ......c..... 149 102 126 7,747 . 291 .33
November.......... 102 69 99 5,891 . 229 .26
December .......... 485 102 285 17,524 . 658 .76
Theperiod.._.|.......... Rt R 168,475 | |-
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GUNNISON RIVER NEAR CORY, COLO.

This station was established April 30, 1903, by W. N. Sammis,
assisted by F. Cogswell. It is located at the highway bridge on
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